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USE OF SIMPLIFIED INPUT
FOR BLAST ENERGY ANALYSIS

1 INTRODUCTION

Background

The Building Loads Analysis and System Thermo-
dynamics (BLAST) energy analysis computer program
can predict hourly space heating and cooling require-
ments for new or existing buildings by simulating hour-
ly fan system performance and the hourly performance
of conventional, solar, or total energy mechanical
equipment.! The BLAST program is considerably more
powerful and accurate than hand calculation methods.
It also gives government and government-employed
architect/engineer (A/E) designers more design inform-
ation about a building’s peak and total energy usage.
To use BLAST for such an energy analysis, the pro-
gram must be given a description of the building to
be modeled and its energy systems, including data on
the building’s geometric layout, and its wall construc-
tion, planned use, and mechanical system performance.
BLAST can perform an energy analysis using a very
detailed description of the facility, including exact
wall and window geometry, complete wall construction
and occupancy use specification, and detailed mechan-
ical equipment performance parameters. BLAST can
also perform an energy analysis using a very simplified
description of the facility where exact building
geometry is not considered, typical wall constructions
and occupancy use profiles are used, and mechanical
system parameters are d:faulted to typical values.

Since BLAST can accept input for a very detailed
building model and since the BLAST Users Manuals
describe how to input a very detailed model, designers
have assumed that a very detailed building description
must be input for BLAST to perform a valid energy
analysis, Because of this misconception, and because
a building’s design details are usually not available
until the final design stage of the Military Construc-
tion, Army (MCA) building delivery process, BLAST
has mainly been used to analyze new Army facilities
that are in the final stage of the design program. But
if BLAST analysis is delayed until the final stage of a

'D. C. H*ile, The Builldir - Loads Analysis and System
Thermodyna. .3 (BLAST) sram, Version 2.0, Volumes |
and II, Techn.. . . 201t 53/ADA072272 and ADA072273
(U. 8. Army C . ... uction Engineering Research Laboratory
[CERL], 1979).

building’s design, it is impossible to reap the full bene-
fits of BLAST's energy analysis predictions, since most
decisions which affect the building’s energy perform-
ance are made in the early design stages. Thu., for
BLAST to be used effectively, it must be used in early
design stages when details about the building’s design
are not available. Therefore, BLAST must accurately
predict building energy use based on a minimal input
description.

To demonstrate that BLAST can do a building
energy analysis from a very minimal input, the U.S.
Amy Construction Engineering Research Laboratory
{CERL) designed a study to compare the accuracy of
results obtained using minimal BLAST input with
those obtained using very detailed input. By showing
how a simple facility description can produce results
comparable to those obtained using a detailed facility
description, BLAST would be proved suitable as an
analysis tool for early facility design stages. Thus,
designers could begin using BLAST at the point in the
design process where important energy decisions are
being made.

Objective
The objective of this study was to justify the use of
simplified BLAST input for energy analysis.

Approach
1. Three standard Army building designs were
selected for study.

2. Detailed descriptions of each standard de-ign
were obtained, including as-built drawings and facility
operation data collected during onsite visits to one
example of each design.

3. A detailed (baseline) BLAST input model was
prepared for each building design and a BLAST annual
energy analysis performed for each detailed model for
a location in a mild, hot, and cold climatic region.

4. A very simple BLAST input model was prepared
for each standard design and a BLAST annual energy
analysis performed using the simplified model for the
mild climatic location.

5. For each design, the results of the annual energy
analysis using the detailed input model were compared
with the results obtained using the simple input model.

6. When good agreement was not obtained between
the simple and detailed model results, more detail was
added to the simple model and Steps 4 and S repeated
until good agreement was obtained.
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7. After the simplest accurate model was deter-
mined for each design, that model was used to perform
annual energy analyses for each design for the hot and
cold climatic regions. The results were compared and
the results obtained for the baseline model.

Mode of Technology Transfer

It is recommended that the results of this study be
used to develop guidance for simplifying BLAST
input, and that such guidance be referenced in an
Engineering Improvement Recommendation System
Bulletin and included in the next revision to Engineer
Technical Letter 1110-3-309, Interim Energy Budgets
for New Facilities.

2 STUDY METHOD

Use of Energy Analysis Computer Programs
in Energy Conservative Design

Energy efficiency is a major consideration in the
design of new facilities. The Department of the Army
uses two procedures to ensure that new facility designs
are energy conservative:

1. Prescriptive standards like those found in the
Department of Defense Construction Criteria Manual
4270. 1-M specify the types of materials, minimum
insulation levels, amount and type of glass, and me-
chanical system types and operating rules which may
be used for a facility design. )

2. A maximurn design energy consumption rate is
assigned on a per square foot basis to each facility
type according to climatic zones. Each actual facility
design must be shown to consume no more than the
amount of energy specified in the design energy budget
for that facility type and climatic region,

Energy analysis computer programs like BLAST
were developed to help designers create energy ef-
ficient buildings. These programs let designers evaluate
design options by ranking design alternatives according
to their relative energy savings. They also let designers
show that their designs will comply with the appropri-
ate design energy budget.

2 Interim Energy Budgets for New Facilities, Engineer
Technical Letter 1110-3-309 (Office of the Chief of Engineers,
30 August 1979).

Building Selection

To demonstrate how a simple BLAST input model
could be used by Army designers to perform energy
analyses during early design stages, CERL studied
three facility types based on Army standard designs.
(Chapters 3, 4, and 5 give a complete description of
each selected facility type.)

Detailed descriptions of each design, including as-
built drawings and building operation data, were
collected during onsite visits to one example of each of
the standard designs (see Chapter 3). These field
surveys verified the as-built drawings and gathered
data on building occupancy and lighting, equipment
usage, and the actual operation of the heating or air-
conditioning system.

Location Selection

Locations representative of mild, hot, and cold
climatic regions were selected. The mild climatic
regions were Columbia, MO; Forth Worth, TX; and
Raleigh, NC. The cold climatic regions were Colorado
Springs, CO, and Bismarck, ND. The hot climatic
region was Phoenix, AZ. One year of typical actual
houly weather data was obtained for each location.

Detailed BLAST Input Model Preparation

A detailed BLAST input model was prepared for
each facility selected for study. These detailed models
reflected the actual construction and operation of the
facility as much as possible. Each building was divided
into zones according to the zoning of the heating or
air<conditioning system in the actual building. Each
zone’s geometry and wall construction were described
as they appeared on the field-verified as-built drawings.
Wall coordinates* were used to describe the location of
each wall in each zone and the location of each door
and window on each wall. Each zone’s occupancy,
lighting, and equipment daily usage profiles were input
as determined from design criteria and by the field
survey. Energy analysis programs account for the
effects of occupants on the energy consumption of a
facility by allowing the program user to input profiles
for the occupancy, lighting, building equipment, and
thermostat settings. Designers of new facilities must
approximate the effects of building occupants based

*Wall coordinates (STARTING AT's) specify the threc-
dimensional location of a wall in the building. When wall
coordinates are used, the exact shape of the facility can be
modeled and building self-shading can be accurately deter-
mined. When wall coordinates are omitted, building sclf-
shading cannot be calculated and the simulation will assume
the building has no self-shading.
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on the functional specifications for the facility. Be-
cause the effect of occupants typically remains con-
stant over all design alternatives, these approximations
have little effect on the accuracy of the energy analyses.
If the goal of the energy analysis is to predict the
actual energy consumption of a real facility, then the
occupancy effects must be precisely determined, since
variations in these effects can cause significant vari-
ations in building energy consumption. Because the
goal of this study was only to compare two different
design analyses, the occupancy effects were not deter-
mined in sufficient detail to predict the actual annual
energy consumption of these facilities. The operation
of each zone’s room thermostat was modeled as closely
as possible to the actual operation of the thermostats
as determined in the field survey. The building’s heat-
ing or airconditioning system operation (ventilation
air quantities, deck set points, seasonal scheduling) was
also modeled as closely as possible to the actual
system’s operation. Every attempt was made to include
the details of each facility’s design and operation into
the BLAST input model.

The ability of the detailed BLAST input models
for the dental clinic and the battalion headquarters and
classroom building to accurately predict a building’s
energy consumption was verified in an earlier study.’
This study showed that the detailed models predicted
energy consumption to within 10 to 12 pcrcent of
measured energy consumption during the 6-month
comparison period. Thus, the detailed BLAST input
models for the three buildings accurately reflect the
design and operation of the facilities and accurately
predict their energy performance.

Annual Energy Simulations Using
the Detailed BLAST Input Models

To develop baseline energy consumption data for
each facility, the detailed BLAST input models were
used to perform annual simulations of the facilities in at
least one location for each of the three climatic regions
(mild, hot, and cold). Simulation results included:

1. The annual heating and cooling demands for the
zones (i.e., the total amount of heating or cooling
which must be supplied to the zones to keep them at a
specific temperature).

3p. Herron, Comparison of Building Loads Analysis and
System Thermodynamics (BLAST) Computer Program Simula-
tions and Measured Energy Use, Technical Report E-174/
ADA105162 (CERL, 1981).
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2. The annual heating and cooling demands of the
fan systems (i.e., the amount of hot and chilled water
which must be supplied to the fan systems to provide
the necessary heating and cooling to the building and
to provide ventilation air).

3. The annual total energy consumption of the
building, including energy for the heating or air-
conditioning system and the building’s lights and
equipment.

Simplified BLAST Input Model Preparation

The most simple BLAST input models possible
were developed for each of the chosen facilities. Each
model contained only the minimum information
needed to ensure that all aspects of the facility's energy
consumption had been addressed. Each building was
divided into the fewest number of zones that would
reflect the operation of the building (e.g., space which
was not cooled could not be grouped with space which
had cooling). All walls of a zone with the same con-
struction type and facing angle were combined into a
single wall as were windows, doors, roofs, and floors.
Wall coordinates were not specified. Interior partitions
within a zone were combined and described as internal
mass. Zone occupancy, lighting, and equipment
amounts were combined when operating schedules
were similar. The heating or airconditioning system
models were simplified to reflect fewer zones. These
simplified models substantially reduced the amount
and the detail of the input compared to the baseline
model.

Annual Energy Simulations Using
the Simplified BLAST Input Model

The simplified BLAST input models were used to
perform annual energy simulations for the mild cli-
matic location where the baseline (detailed) simula-
tions had been performed. Simulation results included
the same data as the baseline simulation results.

Comparison of Simplified and
Detailed Simulation Results

If a simplified input model is to be used during early
design stages to assess a facility’s energy performance,
then the model must accurately predict the zone
heating and cooling requirements so the energy impacts
of architectural modifications can be addressed. It
must also accurately predict system and total energy
consumption so the energy impacts of mechanical
system design changes can be identified. Thus, for each
facility, the results of the detailed and simplified
simulations for the mild climatic location were com-
pared. To ensure the accuracy of the simplified model,
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this comparison included data for the zone heating
and cooling loads, system heating and cooling energy
demands, and total energy consumption.

improvements to the Simplified BLAST Input Models

When the data comparison showed that good
agreement was not obtained between the simplified
and detailed model for the mild climatic location,
the simplified model was revised and the simulation
and data comparison repeated. These revisions mainly
involved increasing the number of zones in the simpli-
fied model to account for interior versus exterior
space, or for areas with high internal loads. Detail was
added to the simplified model until good agreement
with the baseline model was obtained.

After a valid simplified model was created for each
facility (based on the simulation results for the mild
climatic region), the simulations were repeated for the
hot and cold climatic regions for each facility. These
data were then compared with the results obtained
using the baseline model.

ROLLING-PIN-SHAPED BARRACKS:
ANALYSIS AND FINDINGS

Building Description

- A detailed description of the two-company, rolling-
pin-shaped barracks for enlisted personnel was ob-
tained from the as-built drawings and a field survey of
a barracks located at Fort Bragg, NC. The barracks is
a three-story building with 40,698 sq ft of floor area.
The exterior walls are 4-in. face brick with 2 in. of air
space and 4 in. of concrete block. There are 16,061 sq
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ft of exterior wall and 4399 sq ft of single-pane glass.
The building volume to external surface area ratio is
6.63. The ground floor consists of 4 in. of stone, an
airspace, and 4 in. of concrete. There is a built-up
roof with 1/2-in. stone, 3/8-in. felt and membrane,
2 in. of dense insulation, and 4 in. of concrete. Each
barracks houses 204 persons. Figure 1 is a line drawing
of the first floor of the barracks. The barracks does
not have any core area; it is heated and cooled by
fan/coil units which receive their hot and chilled
water from a remote central plant. Except for a small
electric load, the only internal loads are people and
lights. The external load through the walls, windows,
roof, floor, and infiltration is the primary load for the
heating and cooling system.

Detailed BLAST Input Model

To determine the simplest possible BLAST input
model for the rolling pin barracks, a detailed BLAST
model of the building was developed. The building
was divided into 18 zones. Each floor had six zones
(Figure 2). The numbers and sizes of the rooms within
a zone determined the zone’s occupancy. Lighting was
based on the zone's floor area. The amount of in-
filtration used was 0.8 air changes per hour. The
temperature control used in the building was full
heating below 68°F during the heating season and
full cooling above 78°F during the cooling season.
The amount of heating and cooling for each zone in
the detailed model was sized to meet the most extreme
heating and cooling demands of the coldest and hottest
climatic locations: Colorado Springs, CO, and Phoenix,
AZ, respectively. Appendix A lists the BLAST input
description for the detailed model. This model was
used to perform a BLAST simulation in each of the
five locations. The results of these analyses are shown
in Table 1.
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Figure 1. Line drawing of two-company rolling-pin-shaped barracks’ first floor plan.
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Figure 2. First floor divided into six zones.

Table 1
Analysis Results — Rolling Pin Barracks
Total
Zone Loads (10° Btu) System Loads (10* Btu) Energy
Heating Cooling Heating Cooling (10° Btu)
Sum %A Sum %A Sum %A Sum %A Sum %A
Colorado Springs, CO
Detailed 1881 -— 298 -—- 3324 - 262 -~ 4330 —-
One zone 1947 4 256 -13 3322 0 241 -8 4330 0
Two zones 192§ 2 281 -5 3343 1 250 -5 4290 -1
Columbia, MO )
Detailed 1772 - 545 —— 2919 - 704 - 4360 —- f-
Two zones 1813 2 526 -3 2948 1 649 -8 4330 -1 : g
;L'
Raleigh, NC -
Detailed 1095 - 566 - - 1972 - 767 -—- 3480 - -
Two zones 1133 3 544 -4 1993 1 700 -9 3430 -1
Fort Worth, TX
Detailed 724 - 1024 -- 13N - 1396 - 3510 —-
Two zones 752 4 1002 -2 1376 0 1306 -6 3420 -3
Phoenix, AZ
Detailed 251 - 1693 - - 667 - 1987 -—- 3400 --
Two zones 270 8 1679 -1 671 1 1934 -3 3350 -1
E
13 .




Simplified BLAST Input Model

After the detailed model results were obtained, the
simplest possible BLAST input model was developed.
The entire building was modeled asa single zone. All the
exterior walls and windows facing the same direction
were lumped together. Wall coordinates (STARTING
AT’s) were not used. Partitions were described as
internal mass. The overhangs were widened so they
had the same shading angle with the windows as
before. If the amount of people and lights had the
same schedule, they were combined. The heating
and cooling capacities were combined when rooms
had the same temperature control profile. Appendix
A shows the one-zone BLAST model. This one-zone
model was used to simulate the building in Colorado
Springs. Table 1 shows that the one-zone model does
not simulate the building nearly as accurately as the
18-zone model. This is probably because of the build-
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ing’s east-west orientation. Since the south side will
get more sun than the north side, the south-side
zones will need more cooling and less heating than
the north-side zones. The one-zone model does not
separate the south and north sides. Instead, the north-
and south-side loads are mixed, which cancels some of
the load.

Improved Simplified BLAST Input Model

Because the one-zone model was not satisfactory,
a two-zone model was developed. The building was
divided into a north and south zone. As before, all
wall areas, window areas, people, and lights were
combined based on the rooms that made up each of
the two zones. “STARTING AT’s” were not used
since the building had only minor amounts of self-
shading. Appendix A lists the two-zone BLAST
description. Figure 3 compares the building heating

RALEIGH,NC FT WORTH,TX PHOENIX, AZ

Figure 3, Two-zone model for rolling pin barracks building loads compared with the detailed model’s building
loads for five locations.
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and cooling loads for the two-zone model with the
detailed model for all five locations. The two-zone
model results agree with the detailed model results to
within 5 percent at all locations, except for the heating
load in Phoenix, which is 8 percent too high. Because
there is a small heating load in Phoenix, a small dif-
ference between the models can cause a relatively

‘B

..............

large percentage error. The cooling load is small in
Colorado Springs, and this small difference results in
the second largest error (5 percent). As shown in
Figures 4 and 5, the system heating and cooling loads
and the barracks’ total energy consumption, respec-
tively, show good agreement between the two-zone
simplified model and the detailed model.
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Figure 5. Two-zone model’s total energy for the rolling pin barracks compared with the detailed model’s total
energy for five locations.
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Use of Simplified BLAST Input Model Table 2 .
for Retrofit Analysis Description of the Retrofits

The detailed model and the two-zone models were for the Rolling Pin Barracks
also run for selected energy conservation retrofit
options. Table 2 describes each retrofit option; Table Retrofit Description
3 and Figure 6 compare the simulation results of the R1 Block vents with 2 in. of blueboard insulation,
detailed model with the results for the two-zone model rubber sealant, and 1/8 in. of aluminum plate.
for each retrofit option.* The numerical differences Also reduce bathroom exhaust by S0 percent.
between the detailed retrofit models and the detailed R2 Fill the wall’s 2-in. cavity with R = 10 sq ft -
baseline models are usually the same as the difference hour °F/Btu sprayed-in insulation.
between the two-zone detailed and retrofit models.
Most important, the simplified models always rank the
retrofit options in the same order. The difference in
terms of energy savings is nearly the same.

L

x

R3 Add storm windows made of 1/8-in.-thick
glass.* Assume that infiltration is rcduced .
20 percent by adding storm windows.

L
RV S )

MR REISH
PR
RN

*This may not be practical for barracks with casement

i *It may appear that some of these retrofits use more windows.
‘ energy. This is true for the zone loads, but the system loads
;;: actually decrease.
Table 3

Total Energy Consumed (10° Btu) for Three Retrofit Options for the
Rolling Pin Barracks at Five Locations

Baseline Rl Rl + R2 R1+R2+R)}
Savingg %A Savings %A Savingg %A Savingg %A
Sum (10* Btu) Detailed Sum (10 Btu) Detailed Sum (10° Btu) Detailed Sum (10° Btu) Detailed
Colorado Springs, CO
Detailed 4330 - —— 3570 -760 - 2900 -1430 - 2300 -2000 -
Two zones 4330 —— 0 3600 -730 1 2930 -1400 1 2320 -2010 1
Columbia, MO S
Detailed 4360 - —— 3850 -510 -— 3240 -1120 - 2700 -1660 - T
Two zones 4330 - -1 3850 -480 0 3230 -1100 0 2690 1640 0 i
Raleigh, NC )
Detailed 3480 - - 3050 -430 -— 2620 -860 - 2230 -1250 -— "y
Two zones 3430 - -1 3030 -400 -1 2600 -830 -1 2200 -1230 -1 .q
,j Fort Worth, TX
s Detailed 3510 - —— 3090 -420 - 2690 -820 - 2340 -1170 -
e Two zones 3420 - -3 3060 -360 -1 2650 -770 -1 2290 -1130 -2 -~
e
3 Phoenix, AZ -]
Detailed 3400 - - 2950 —440 - 3670 -730 - 2340 -1060 - :
Two zones 3350 - -1 2930 -420 -1 2640 -710 -1 2300 -1050 -2

17
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Effect of Infiltration on the Accuracy
of the Simplified Model

To determine how increased infiltration affects
simulation results, an alternate detailed model was
developed that included higher infiltration rates. The
simulation was repeated with this model for four
locations.® The infiltration rate was 1.5 air changes
per hour in Bismarck, ND. The other locations had
infiltration rates of 2.3 air changes per hour. The one-
zone model was also revised to include the increased
infiltration. As shown in Figure 7, a one-zone model
was accurate enough to describe this detailed model.

*The other model more realistically represents a rolling-
pin-shaped barracks.

19
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Figure 7 shows the total energy consumption for both
the detailed and one-zone models at all locations.
Also shown in the figure are the results obtained
using a one-zone model where the number of people
and lights are rounded off. Both a dorm operating
schedule and a 68 to 78°F deadband temperature
control were used. This model is the simplest possible
model which could be developed. While this approxi- e
mate one-zone model is not very accurate, it does -
predict the energy consumption to within 35 percent. RO
The higher infiltration rate is the reason that a one- o
zone model accurately simulates the building. Since AN
the one-zone model was not far off in the low- -
infiltration building, increased infiltration makes all
the zones even more thermodynamically similar, Rt
such that one zone is sufficient.
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Effect of “STARTING AT’s” on the
Accuracy of the Simplified Model

Using the alternate detailed model, the two-zone
model, and the one-zone model, the effect of not
using “STARTING AT’s” for the Raleigh, NC, location
was tested. Figure 8 shows that there was no change in
simulation results when the “STARTING AT” phrase
was removed. This is because the building has very
little self-shading.

Summary

The rolling pin barracks can be accurately simulated
in two zones by dividing the building into north- and
south-facing zones. The simplified zone model com-
bines all the exterior wall and window areas within
each zone, plus loads produced by people, lights, and
infiltration. It also includes partitions as building
internal mass. If retrofit options are simulated, the
simplified model will respond in the same way as the
detailed model. The retrofit options will be ranked in
the same order by either the simplified or detailed
model. The energy savings are about the same with
either model. Infiltration is an important factor in
deciding how many zones are needed to describe a
building. If the infiltration rate is doubled, a one-zone
model will accurately simulate the building.

Discussion of Results

The simplification of the BLAST input deck dis-
cussed in this chapter can be applied to the analysis of

3308

3302
——.

LOAD
(MBtu)

NN

other facilities, Some of the general conclusions which
can be drawn are:

1. Multistory buildings of similar design do not
have to have each floor modeled as a separate zone.
Instead, the building should be modeled as one or more
tall zones equal in height to the total building height,
The number of zones will depend on the building’s
configuration, orientation, and use pattern.

2. Individual rooms can be grouped into one large
zone if their use patterns and internal loads are similar.

3. Interior partitions can be ignored as long as their
mass is accounted for.

4. The actual locations of walls, windows, and
doors are not needed unless some parts of the building
shade themselves. In fact, the actual shapes of walls,
windows, and doors are immaterial so long as all the
area and the orientation have been accounted for.

5. South-facing rooms will have to be grouped into
a separate zone from north-facing rooms if there is a
significant amount of glass (> 10 percent of wall area).
This accounts for the use of two zones instead of one
zone in the barracks model.

The rolling pin barracks energy loads are dominated
by the building envelope. That is, the heating and

3389 3390

OO

602 602 5 as7
HEATING COOLING HEATING ~ COOLING
TWO ZONES ONE ZONE

Figure 8. Zone loads — STARTING AT removed from rolling pin barracks simulation at Raleigh, NC.




cooling requirements of the barracks are determined
mainly by the characteristics of the building envelope,

‘; . since the loads from people, lights, internal equipment,
7 and ventilation are minimal. Several other Army
- standard building types, including warehouses, mainte-
2 nance shops, gymnasiums, and commissaries, have
) similar characteristics. Thus, similar reductions in the
d8 amount of detailed information required to produce
",-: ~alid BLAST analysis of these facilities should also
'- be possible.

BATTALION HEADQUARTERS AND
: 4 CLASSROOM BUILDING:
ANALYSIS AND FINDINGS

[RERS

3

Id Building Description

- A detailed description of the battalion headquarters
2 and classroom building was obtained from as-built
- drawings and a field survey of a battalion headquarters
. and classroom building located at Fort Carson, CO.

This building is a one-story structure with a ground
floor area of 18,907 sq ft and a partial basement area
of 3300 sq ft. The building is 259 ft long, 73 ft wide,
and has an exterior wall area of 8235 sq ft. Figures 9
and 10 show a floor plan and typical wall, roof, and
| floor sections, respectively. The building core is served
! 3 by a seven-zone multizone air-handling system which
‘ receives hot and chilled water from a remote central
>, plant. The temperature in the core area is maintained
! at 74°F during the heating season and at 78°F during
the cooling season. The storage areas at each end of the

! ground floor and the basement are served by single-
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water from a remote central plant. They are kept at
74°F during the heating season. Sixteen people occupy
the facility during normal working hours with 25
additional persons occupying each of the classrooms
for 2 hours each weekday. Four persons occupy the

Y R

facility at night and on weekends. :j:j-'_i
Detailed BLAST Input Model 3
\

Based on the data gathered from the as-built draw-
ings and the field survey, a 10-zone detailed model of
the battalion headquarters and classroom building was
prepared. The model’s 10 zones correspond to the
building’s 10 actual heating and air<cnditioning zones.
(Figure 11 shows the location of the nine first-floor
zones.) The basement is modeled as a single zone. Walls
and windows were input at their exact locations as
determined from the as-built drawings. Zone occupan-
cy and lighting levels were input as determined by the
building survey. Infiltration was assumed to be zero,
since the building was positively pressurized by the fan
system. This system operated continuously and intro-
duced about 7000 cfm of ventilation air. Appendix B
lists the detailed BLAST input model.

.

BLAST simulations were performed using the
detailed (baseline) BLAST model for three locations:
Raleigh, NC; Bismarck, ND; and Phoenix, AZ. The
results, given in Table 4, show how inefficient the
multizone air-handling system used in the building is.
The energy required by this system is between seven
and 23 times the load needed by the building. This is
inherent in the design of multizone systems, which are
required to simultaneously heat and cool. The .otal
energy consumed by a multizone air-handling system
depends almost entirely on the type of system, and

*_: zone, heating-only systems which also receive hot very little on the design of the structure.
,{v
N
N
. | |
14 K 289’ Y
: Figure 9. Battalion headquarters and classroom building floor plan.
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Figure 11. Battalion headquarters and classroom building floor plan showing first-floor zones.
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- Table 4
o Comparison of Loads Calculated From Simplified Models With Loads Calculated From
Baseline Model for the Battalion Headquarters and Classroom Building
S Zone Loads (10* Btu) System Loads (10° Btu) Total
e Heating Cooling Heating Cooling Energy (10° Btu)
-7 %A %A %A %A %A
::',. Sum  Baseline Sum Baseline Sum Baseline  Sum Baseline Sum Baseline
B Raleigh, NC
. Baseline 284 -— 149 - 3924 - 1059 —— 5763 -
- Three zones 269 -5 125 -16 3927 0 1058 0 5760 0
- Four zones 284 0 134 -10 3930 0 108$ 0 5765 0
e Five zones 285 0 142 -5 3926 0 1056 0 5761 0
::' Bismarck. ND L
N Baseline 908 -— 70 -- 7186 - 446 - 8435 - K
by Five zones 915 | 65 -7 7189 0 443 ~1 8436 v g
. -
o Phocnix, AZ -
5 Baseline 96 - 344 - 2300 - 1169 -- 4223 - R
'.:» I'ive zones 95 0 334 -3 2303 0 1164 0 4219 0
= R,
~ e
r
X
3
'::- 24




Simplified BLAST Input Model

After the detailed BLAST model was complete, the
simplest possible BLAST input model for the battalion
headquarters and classroom building was developed.
Because the building has a basement area and heated-
only storage areas on the main floor, a one- or two-
zone model was not likely to give good results, since
areas which had cooling and heating would have to be
combined with heated-only areas. Thus, the simplest
possible BLAST input model has three zones: one zone
for the heated and cooled space, one zone for the
heated-only first floor siorage areas (zones 8 and 9 in
Figure 11), and one zone for the basement. Appendix
B lists this simplified three-zone model. All walls,
windows, doors, roofs, and floors with the same
construction and orientation were combined. Because
the building is basically rectangular, self-shading was
not important. Wall coordinates were not specified.
The people, lighting, and building equipment loads
were obtained for each of the three zones by com-
bining the loads from each zone of the detailed BLAST
input model. Similarly, the zone heating or cooling
capacities were determined by combining the capacities
used in the detailed model.

The three-zone model was tested for Raleigh, NC.
Although the prediction of total energy consumed is
very accurate (Table 4 and Figure 12), the three-zone
model is, in fact, not a good model. This is evidenced
by the zone loads shown in Table 4.

There is virtually no difference between the three-
zone model results and the baseline results for total
energy consumed or for the system and zone heating
loads. However, the zone cooling loads for the three-
zone model are 16 percent lower than the baseline.
To have a model that accurately compares variations
in the zones and systems, zone and system loads and
final total energy consumed must be accurate.
Figure 13 compares the zone loads for the two models.

improved Simplified BLAST Input Model

Because the three-zane model was inadequate, a
four-zone model was developed (see Appendix B).
The hallway (zone 2 in Figure 11) has very little
internal load, and is dominated by conditions in the
zones around it. Since its load characteristics were
distinctly different from the other individual zones,
it was modeled as a separate zone.

The four-zone model was tested for Raleigh, NC.
Once again, the iotal energy consumed and the system
loads were the same as the baseline. The zone cooling

load, although improved, was still not accurate enough
(Table 4 and Figure 13).

To develop the next model, the interior zones
(zones 3 and 6 in Figure 11) which had a similar
number of hours of heating and of cooling were
grouped into a separate zone. This created a five-zone
model. This model appeared feasible because it sepa-
rated the basement, the storage areas, the hall, the
external spaces (offices and classrooms), and internal
space (conference rooms). The loads, capacities, and
surfaces were also grouped. The wall coordinates
were omitted, as in all the simplified models. (The
input description for the five-zone model is given in
Appendix B.) The increase in detail from the four-
zone model to the five-zone model reduced the per-
centage difference in the zone cooling load between
the baseline and simplified models to 5 percent. All
loads were within 5 percent of the baseline (Table 4
and Figures 12 and 13). Therefore, the five-zone
model was considered the simplest accurate model.

The five-zone model was tested for two other
locations (Bismarck, ND, and Phoenix, AZ) to verify
it in more severe climates. Figures 12 and 13 show the
results of those tests. Bismarck showed a 1 percent
difference from the baseline in system cooling load
and in zone heating load. The zone cooling for
Bismarck was 7 percent lower than the baseline, but
the cooling load for Bismarck was so small that a
7 percent difference is not significant. With Phoenix
weather data, the total energy consumed, system
loads, and zone heating load showed virtually no
difference between the baseline and the five-zone
model. The zone cooling load for the five-zone model
was 3 percent lower than the baseline.

Effect of Internal Mass on the Accuracy
of the Simplified BLAST Input Model
The internal mass and the mass in the walls were
eliminated from the detailed and five-zone models
to see the effect of mass on the loads. The mass can
be removed from the walls by describing surfaces by
R-values only. Both the detailed and the five-zone
models without mass were run with Raleigh, NC,
weather data and were found to be very inadequate.
By removing the mass, the zone heating load increased
by about 20 percent, the zone cooling by about
30 percent, the system heating by 2 percent, the
system cooling by 3 percent, and the total energy
consumed by 3 percent (Table 5). The effect, however,
was the same on both the detailed and simplified
models.
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Table § -
The Effect of Mass on Losds
- (Battalion Headquarters and Classroom Building, Raleigh, NC)
j Total
g Zone Loads (10* Btu) System Losds (10° Btu) Energy

Heating Cooling Heating Cooling (10 Btu)
Sam %A Sum %A Sum %A Sum %A Sum %A

Ten zones (detailed)
Baseline 284 - 149 - 3924 - 1089 -- 5763 --
No mass 352 24.5 196 31.5 4014 2.3 1092 3.1 5895 4.0
Five zones
Baseline 285 - 142 - 3926 - 1056 -- 5761 —-

No mass 335 175 186 310 4000 1.9 1091 33 5879 2.0




Use of Simplified BLAST Input Model
for Retrofit Analysis

A BLAST analysis of a similarly designed battalion
headquarters and classroom building was performed for
a Raleigh, NC, location using a detailed and simplified
BLAST input miodel. Only the portion of the building
served by the multizone system was modificd. Table 6
lists each retrofit option studied. Table 7 and Figure 14
«ompare the simulation results of the detailed model
with the simplified model for each retrofit option. As
the results indicate, the energy savings resulting from
each retrofit option compared with the baseline is
similar when the simplified or detailed model is used.
The simplified model always ranks the retrofit options
in the same order as the detailed model.

Table 6
Description of Battalion Headquarters and
Classroom Building Retrofit Options

Retrofit Description

Baseline Seven-zone multizone with single set-point
thermostat set at 75°F. Qutside air-controlled
hot deck and fixed set-point cold deck at S8°F.
50% outside air.

R1 Same as above, except zone-controlled decks
and no outside air.

4000 -
3500 é
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2500 - ;
R o | 1] |
(MBtu) / /
100 { V] /]
1| F
oo { /] 4
q
500 / ? 7
o Z Z
BASELINE RI R2
] oemaieo
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R2 Change system to seven-zone variable air . . . .
volume, with baseload heating and no outside Figure 14. Retrofit option comparison for battalion
air. headquarters and classroom building.

Table 7
Retrofit Option Simulation Results for Battalion
Headquarters and Classroom Building
Zone Loads (10° Btu) System Loads (10° Btu) Total Energy
Heating Cooling Heating Cooling Electricity (10¢ Btu)
%A % A %A %A %A %A
Sum Detail  Sum Detail Sum Detail Sum  Detail Sum Detail Sum  Detail
Buaseline
Detailed 161 -- 155 - 2069 - 1063 -— 450 - 3582
Five zones 160 -1 143 -8 2072 0 1057 -1 448 0 3577 0
R1
Detailed 161 - - 150 - 1628 -— 351 - 447 - 2426 -
Five zones 160 -1 143 -5 1616 -1 345 -2 448 0 2409 -1
R2
Detailed 73 - 116 -- 115 -— 98 - 335 - 548
Five zones 72 -1 111 ~4 114 -1 95 -3 334 0 543 -1
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Summary

The battalion headquarters and classroom building
can be accurately simulated by a five-zone simplified
model. The five zones were chosen by first separating
spaces with different types of fan systems. Each of
these spaces was then subdivided into zones by sepa-
rating perimeter (exposed to outside) areas, core areas,
and the area which serves as buffer between the two
(hall). In addition to minimizing the number of zones
modeled, simplification included combining scheduled
loads by type within each zone, combining windows of
the same construction and facing the same direction,
and describing all partitions as internal mass.

Discussion of Results

As with the simple BLAST input model developed
for the rolling pin barracks, the simple BLAST input
model used to simulate the battalion headquarters
and classroom building can be generalized to other
facilities. The results obtained by simplifying the
BLAST input for the battalion headquarters and
classroom building indicate some of the limits on the
amount of simplification which can be generally
applied:

1. If there are interior spaces which are physically
separated from exterior spaces, these will have to be
grouped as a separate zone.

2. Interior or exterior spaces which have widely
varying use patterns (such as the hallway and confer-
ence rooms) must be grouped into separate zones.

3. Spaces on different kinds of heating and cooling
systems or which are not heated and cooled to the
same degree at the same time (such as the storage
rooms) must be grouped separately.

Other generalizations include:

1. Spaces can be grouped into one zone even
though they are not physically adjacent.

2. Building mass (in exterior and interior walls)
is important, but interior partitions are not as long
as mass is accounted for.

3. North- and south-facing spaces can be grouped
if the south-facing walls have only a small amount of
glass. (This verifies the results of the barracks study.)

Other Ammy facility types, particularly other

administration facilities generally exhibit operating
characteristics similar to the battalion headquarters and
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classroom building. Thus, similar simplified input IR
models, with detail comparable to that discussed =
above, should be suitable for the energy analysis of St
these facilities. —
R

DENTAL CLINIC: e
ANALYSIS AND FINDINGS <

Building Description

A detailed description of the dental clinic was :
obtained from the as-built drawings and a field survey <o
of a dental clinic located at Fort Hood, TX. Figure 15 T
shows the dental clinic floor plan, including the 10
heating, ventilating, and airconditioning (HVAC)
system zones of its air-handling system. Zone 11 in
Figure 15 is the building’s mechanical room, which
is not airconditioned. The building is a single-story,
18<chair dental clinic with laboratory. Its exterior
walls are 4-in. face brick, 2-in. mortar, 4-in. concrete
block, an air space, and 1/2-in. gypsum board. The
exterior wall area is 4050 sq ft, of which about
340 sq ft are windows or glass doors. The floor is
an 8-in. concrete slab with 1 in. of rigid insulation
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Figure 15. Dental clinic floor plan.




underneath and is situated over a crawlspace. The roof
is a steel-truss built-up roof. The interior partitions are
made of gypsum board. Construction details are
shown in Figure 16. A reciprocating chiller and air-
cooled condenser package supply the chilled water to
the multizone system, and a gas-fired boiler is used for
heating. The building occupancy, lighting load, electric
equipment load, and gas equipment load were deter-
mined from the building survey,

Detailed BLAST Input Model

The clinic’s detailed BLAST input model included
11 zones. Ten of these zones corresponded to the
clinic’s 10 HVAC system zones, and one zone cor-
responded to the crawlspace. The mechanical room
was not included in the simulation. All exterior and
interior walls, doors, and windows were input in their
exact locations. Occupancy, lighting, and equipment
levels were determined for each zone during the onsite
survey. The BLAST input for the detailed dental
clinic model is given in Appendix C.

The dental clinic’s detailed BLAST input model
was used to simulate the clinic’s operation in three

4} FACE_BRICK /

2" CEMENT W

4" HW. CONC. BLOCK ~J7A
AIR SPACE -
I/2" GYPSUM /

: CRAWL SPACE
N
EXTERIOR WALL

COACENCARC I BN N S
B I R T A
R PRt

locations: Raleigh, NC: Bismarck, ND: and Phoenix,
AZ. The simulation results are shown (as the baseline
case) in Table 8 and Figures 17, 18, and 19. As the
results indicate, the design and operation of the clinic's
multizone air-conditioning system is such that the
heating and cooling demands of the system are signif-
icantly higher than the heating and cooling energy
demands of the building zones. For example, the
system heating and cooling demands are factors of
20 and 2, respectively, higher than the zone heating
and cooling requirements for the Raleigh, NC, data.
This occurs because the multizone system heats and
cools the zones simultaneously. During periods of small
zone heating and cooling loads, the system mixes a
hot and cold air stream to provide the space with
essentially room temperature air. Thus, even when the
zone demands for heating or cooling are small, the
system heating and cooling demands are large. Be-
cause of this, changing zone demands for heating and
cooling have little impact on the system energy
demand. The results also show a very high building
internal electric and gas equipment load. This provides
zone heating and accounts for the small zone heating
requirement,
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Figure 16. Dental clinic wall, floor, and ceiling details.
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Figure 17. Zone loads, dental clinic.
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Figure 19. Total loads, dental clinic.
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Simplified BLAST Input Model

For the simplified BLAST input model, the dental
clinic was assumed to be a single zone with no crawl-
space. The dental clinic floor was modeled as a floor
between two conditioned spaces: no heat transfer
was allowed through the floor, but heat could be stored
within the concrete floor material. Exterior walls,
windows, and doors were combined where possible.
Wall coordinates were not used. Interior walls were
input as internal mass. The building’s occupancy,
lighting, and internal equipment loads were the totals
determined from the field survey. The fan system was
modeled as a multizone system serving the one zone.
The one-zone dental clinic model is shown in
Appendix C.

This simplified model was used to simulate the
dental clinic in Raleigh, NC. The results are shown
(as case la) in Table 8 and Figures 17, 18, and 19.
The zone cooling load and the system heating and
cooling demands show good agreement with the
baseline model. However, the zone heating load is
86 percent lower for the simple model than for the
baseline. Thus, the simplified one-zone dental clinic
model accurately predicts the total energy consump-
tion of the building, but does not accurately predict
the zone heating demands. As discussed earlier, the
good agreement in total energy consumption is caused
by decoupling system energy consumption from the
zone heating and cooling requirements.

Iimprovements to the Simplified BLAST Input Model

Because the simplified one-zone model did not
accurately predict the zone heating load, the model
was revised. The floor was changed from a floor
between conditioned spaces to a slab-on-grade floor.
The slab-on-grade floor mode] allowed heat transfer
from the building to the ground through the floor.
This decreased the zone’s cooling load and increased
the zone’s heating load. The revised one-zone model
with the slab-on-grade floor was used to simulate the
building in Raleigh, NC. The results are shown (as
case 1b) in Table 8 and Figures 17, 18, and 19. Again,
the model accurately predicted the building’s total
energy consumption, but, although improved over the
previous model, underpredicted the zone heating
load by 64 percent.

The one-zone model assumed that all the building’s
loads were evenly distributed. This is not a valid
assumption for this building, since the sterilizer room
(zone 8 in Figurc 15) has a large internal equipment
load (up to 30 kBtuh). When the entire building is
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modeled as one zone, the heat generated in zone 8 is
assumed to be distributed evenly throughout the
building. This reduces the heating requirements in
some zones, since the internal equipment of zone 8 is
used as a heat source. The cooling requirement of the
sterilizer room is also reduced because the excess heat
is distributed throughout the building, rather than
being confined to one small area. Since this is not
what actually occurs, the zone loads cannot be ac-
curately calculated. This is shown by the zone heating
and cooling loads, which are 64 and 8 percent lower,
respectively, for case 1b than for the baseline.

A two-zone model of the dental clinic was created
by putting the sterilizer room (zone 8 in Figure 15)
into a separate zone (see Appendix C). The occupancy,
lighting, and internal equipment loads for the sterilizer
zone were as determined in the field survey and as used
in the baseline model. The simulation results for this
model for Raleigh, NC (case 2 in Table 8 and Figures
17, 18, and 19) show that the zone heating loads,
although substantially improved, are still 29 percent
lower than those for the baseline model.

A three-zone dental clinic model was developed
which separated the building into a perimeter zone
(zones 1, 2, 3, 9, and 10 in Figure 15), the sterilizer
room zone (zone 8 in Figure 15), and a zone for the
remaining interior space (zones 4, 5, 6, and 7 in
Figure 15). This three-zone model, shown in Ap-
pendix C, should have accounted for the effect of the
outside environment on the perimeter of the building
and of the building equipment load on the interior, or
core area, of the building. When used to simulate the
clinic in Raleigh, NC, however, little improvement is
seen in simulation accuracy compared with the two-
zone model (case 3 in Table 8 and Figures 17, 18, and
19).

To further improve the accuracy of the simulation,
a four-zone model was developed. The four-zone model
was similar to the three-zone model except the peri-
meter zone of the three-zone model was divided into
two zones. Because the lab areas (zones 1 and 2 in
Figure 15) had large equipment loads compared with
the rest of the perimeter area, the lab area was made
into a separate zone. This model, shown in Appendi : C,
was used to simulate the building in Raleigh, NC. The
results are shown as case 4a in Table 8 and Figures 17,
18, and 19. The zone heating load predicted by the
four-zone model is 7 percent more than the baseline
load. The zone cooling load, the system heating and
cooling loads, and the total energy consumption
agreed to better than 5 percent.




As a final step in revising the simplified dental clinic
input simulation, a crawlspace zone was added to the
four-zone model. This model, shown in Appendix C,
was used to simulate the dental clinic in Raleigh, NC,
Phoenix, AZ, and Bismarck, ND. The results of these
. simulations (case 4b in Table 8 and Figures 17, 18, and
19) show that the four-zone model with crawlspace
accurately predicts the zone and system heating and
cooling loads and the dental clinic’s total energy
consumption to within 4 percent of the baseline
model’s prediction.

Use of Simplified BLAST Input Model

) for Retrofit Analysis

> A BLAST analysis of an all-electric dental clinic
to identify an energy conservation retrofit option for
a Raleigh, NC, location was performed using a detailed
and a simplified BLAST input model. Table 9 describes
each retrofit option. Table 10 and Figure 20 compare
the simulation results of the detailed model with the
simplified model for each retrofit option. As the
results indicate, the energy savings resulting from each
retrofit option compared with the baseline case is
similar whether the simplified or the detailed model is
used. Also, the simplified models always rank the
retrofit options in the same order.

Summary
The dental clinic was accurately simulated by a
fourzone plus crawlspace model. The four zones

Table 9
Description of Retrofit Options for Dental Clinic

Retrofit Description

Baseline All-electric dental clinics with electric boiler.
Tenzone multizone with single set-point
thermostat at 75°F. No night setback.

Same as baseline, except system is shut off
when building is unoccupied.

Same as baseline, except there is a 10-zone
variable air volume system with deadband
thermostat which keeps clinic between 68 and
78°F constantly and constant supply air
temperature of 55°F. Baseboard heaters
provide heat.

Same as R2, except system shuts off at night.

Same as R3, except supply air temperature is
zone-controlled.
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were chosen by dividing the building into an interior
core area and a perimeter area, then subdividing each
of these areas into two zones based on the amount of
internal load within the space. The crawlspace had to
be included to accurately model the heat transfer
through the floor,

All simulation models of the dental clinic, including
a very simple one-zone model, accurately predicted
the building’s total energy consumption. Only the
four-zone model with crawlspace could be used,
however, to predict accurate zone loads when com-
pared with the baseline model. As discussed above,
this occurs because the energy consumption of the
clinic’s multizone fan system is not directly related
to the zone heating and cooling demands. Thus,
designers interested only in the total energy con-
sumption of the dental clinic with a multizone system
could use a one-zone dental clinic model. Designers
interested in the total energy consumption of the
dental clinic with other fan system types which would
more accurately track the zone heating and cooling
requirements would have to use the more detailed
four-zone model which accurately predicts zone loads.
The four-zone model would also have to be used to
analyze the effects of envelope or operational design
changes on the building’s energy consumption.

Discussion of Results
The results of the dental clinic study confirmed
many of the results found in the two previous studies:

1. Grouping individual rooms into single zones
whether or not they are physically adjacent is
acceptable.

2. Interior spaces must be separated from exterior
spaces.

3. North- and south-facing spaces may be com-
bined if the solar gain is not appreciable.

4. Interior walls and partitions can be ignored if
their mass is accounted for.

In addition, some new generalizations can be drawn:
1. Spaces with high internal loads (like the sterilizer
room and the lab space) must be treated as separate

zones.

2. The effects of crawlspace or basements must be
accounted for.
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Figure 20. Total energy consumed for five retrofit options for the dental clinic.
6 concLusions

The results of the BLAST simulations done for the
three facility types considered during this study
indicate:

1. Simplified BLAST input models predict annual
energy consumption within + 5 percent of the annual
energy consumption predicted by the detailed models.

2. Simplified BLAST input models can be prepared
more quickly than detailed BLAST models because
they require substantially less input information, yet
provide results as accurate as the detailed models.

3. Because simplified BLAST input models can
accurately estimate a facility’s energy consumption,
BLAST can be used in the early stages of the MCA
design process to evaluate design alternatives.
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4. Simplified BLAST input models can be used to
analyze the energy usage of retrofit options and design
alternatives.

In addition, the following general guidelines for
simplifying BLAST input were developed:

1. Multi-floor buildings do not have to have each
floor modcled as a separate zone. Instead, the building
can be . leled as one or more tall zones equal in
height to the total building height.

2. Individual rooms can be grouped into one large
zone if their use patterns and internal loads are similar.
Grouped rooms do not have to be physically adjacent.

3. Interior spaces must be separated from exterior
spaces.

e
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4. Interior partitions can be ignored as long as their 7. North- and south-facing spaces may be combined o
internal mass is accounted for. if the solar gain is not appreciable (i.e., if the south- o
facing walls have only a small amount of glass). .

5. The actual location of walls, windows, and doors @
are not needed unless some parts of the building shade 8. The effects of crawlspaces or basements must .
themselves. be accounted for. N
O

6. The actual shapes of walls, windows, and doors f.:
«re immaterial as long as all the area and orientation e
are accounted for. .
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APPENDIX A: BLAST INPUT MODELS FOR THE ROLLING PIN BARRACKS

L2 ]

&

i} I'ys INPUT FILE = RPDI

o e

bﬂ LY RETROFIT JPTION = BASELINF

" e

. “x

L THIS IS A 18 ZNNE ALAST 3,0 MUDEL OF THE WOLLINL PRIy BARRACKS (A/17/81)
[ THE BASELINE MODEL IS BASED ON DRAWING 21-01=39 FROM FT, s8RaAGG, NC,
.
L THE AMOUNT ()f INFILTRATION AMD LIGHTING PER ZUNE IS BASED ON
- SGU4RE FOUTAGE,
o
(2] THE IwFILTRATION COEFFICIEMTS USED ARE NOT THr DEF8ULT VALUES,
L THEY ARE A=z 7.,34e=1, 8B = 2,80E-3, C = 2,85k-4, D = 1.97€=8,
LTS

3EGIN InPUT;
RUN CONTROL: nEa IZONES, NEw AIR SYSTEMS,
REPORTS(WALLS, ZONE, ZONE LOADS, SYSTEY, SYSTEM L0NADS),
UNTTS(TN=ENGLISH,UUT=ENGLISH);

L X ]
ODtFINE MATFRIALS?
CONEY = (L =,75, k =,21, D =80., CP =,2, TARS 5,9, AuS =.65,
MEDIUM RNUGH),
STONE = (L =,5, K =,83, D =55,, CP =,4, 1aBS =,9, ABS =,59,
ROUGH) 3
END MATERIALS;
K
DEF IME wALLS:
xTw1 = (A7 = 4 I FACE BRICK, B1 = AIRSPACE RESTSTANCE,
€3 = 4 IN Hw CONCRETE BLOCX),
1wl = (C3 = 4 IN My CONCRETE BLOCK, o1 = AIRSPACE RESISTANCE,
C3 = 4 IN Ha CONCRETE BLOCK),
I¥2 2 (C3 = 4 IN Hw CONCRETE BLOCK);
END WalLS;
L2 3
DEFINE FLOORS:
FLUOR! = (DIRT t2 IH, STONE, AR2, CO08),
FLOOR2 = (CONC9);
£ END FLOURS
o L1
= DEF INE ROUFS:
- FLONR2 = (CNNC9),
- ROUF1 = (E2 = 1/2 IN SLAG UR STONE, E3 = 3/8 IN FELT AnND MEMBRANE,
-7 86, CU8);
* €nb RQOFS;
L2 ]
DEFINE wINDONS:
#INDL = (GLASS = CLEAR PLATE 1/4 IN);
EwD nINLOWS;
L X

DEFINE SCHEDULE (DUTSIDE ATR):
SUNDAY THRU SATURDAY = (00 TU 24~=,262),
HOLIVAY = SUNDAY;

IR
TLataw

CRACAL?
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{ END SCHENULE; !!
<. DEFINE SCHEDULE (LAuN): O
3 40HNAY THRY FRIDAY = (#0 TQ 1R=,0, 18 T 22-1,0, o
- 22 T0 24-,0), s
) SATURDAY THRU $4nDAY = (06 TO 09=,0, 09 TN 17=1.0, |
5 17 TO 24=,0),

HOLIDAY = SUNDAY;

END;

Cy DEFINE SCHEDULE (LAYINM);
2N MONDAY THRU FRIDAY = (20 TO 08«,0, 08 TO 17,05, 17 TO 24=,1),
Sy SATUKRDAY THRU sSuUNDAY = (00 TO 12-,0,12 TO 24=.1),
L, HOLIDAY =z SUNDAY;
o) END;
8] TEMPDRARY SCHEDULE (VOLAR OCCUPANCY)S
’ SATURDAY = (22 TN 08 « N,6, 08 TO 12 = 0,35,
o 12 T 13 =« 0,5, 13 TO 17 =~ 0,35,

17 TO 19 = 0,5, 19 Ty 22 = 0,4),

SUNDAY = SATURDAY,

-l ANQLIDAY = SATURDAY,

- MONDAY THRU FRIDAY = (22 TU UR = 0,9, 08 TU 12 = 6,35,
b 12 TU 13 = 0,5, 13 Tu 17 = 0,35,
2 17 T0 19 = 0,5, 19 T0 22 =~ 0,6):

END;
- TEMPORARY SCHEDULE (VULAR LIGHTING):
= SATURDAY = (00 TO 08 = .1, 08 Tu 17 = .2,
N 17 70 20 = .4, 20 TO 24 = .7),
- SUNDAY = 3SATURDAY,
.y HULINAY = SATURDAY,
2 MONDAY THRU FRIDAY = (00 TO 06 = .1, 06 TY 08 =« 4,
5 08 TO 18 « .25, 18 TO 21 = .S,
21 TO 24 = ,A);
END;
*

TEMPOPARY CONTROLS (HOODA)

PROFILES:
PRUFILEA=(1,0 AT 68,0,0 AT 71, =0.,0 AT 7S, =1,0 AT 78);
SCHEDULES:
SUNDAY THRUY SATURDAY = (00 TQ 24 = PROFILEA),
HOLIDAY = SUNDAY;
END CONTROLS:
PRUJECT= "ROLLING PIN QARRACKS™:
WEATHER TAPE FROM N1JaM THR') 3IDECS

A TS
Py L GROUND TEMPERATURES FOR COLNRADO SPRINGS (FT,. COLLINS)
) e
SROUND TEMPERATURE 3= (54,95,55,%6,60,068,6R8,66,64,62,59,57)3
o

BEGIN BUILDING VESCRIPTION; BUILDING = "PULLING PIN BARRACKS®;
ODIMENSIONS: N = 0, F = 90, S = 189, w 2 270, F1 = 0, F2 = 10,
F3 2 20, H = 10, wr = 4,7, Oyn = 2,53
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NIKRTH XIS = 1803
-
ZONE | “LEFT wING, FIRSYT FLUOR, LUWER":
UPIGIN: (0.6,F1):
EXTERIUR ~ALLS ¢
STARTING AT (0,0,0) FACING (S) xTwi (57 BY H)
AITH AINDNwS OF TYPE WINUt (32 AY AM) aT (0,5)
wITH NVEKRHANG (32 HY Oviv) AT (0,n),
STARTING AT (0,17,0) FACING (n) XTwi (17 oY H)

A4ITH WINDONS OF TYPE WIHD1 (8 BY wH) AT (0,5)
. AITH NDVERHANG (R BY JVw) AT (0,H);
3 PARTITIONS:
R STARTING AT (0,17,0) FACING (S) Iw2 (57 BY W),
- STARTING AT (57,0,0) FACING (E) Iwt (17 RY w);}
INTERNAL Ma$s:t I32 (161 BY W)}
sLaB Nn GRADE FLOOR:
STARTING AT (0,0,0) FACING (E) FLOOR1 (17 BY S7)3

- CEILINGS
-3 STARTING AT (0,0,H) FACING (S) FLONR2 (57 BY 17):
- PEOPLE = 6, VOLAR OCCUPANCY:
s, LIGHTS = 6, VOLAR LIGHTING;

- INFILTRATIUON =2 135, CONSTANT,
WITH COEFFICIENTS (.734, .00286, ,000285, ,0000000137)3
CUNTROLS = HUODA, 3A HEATING, 24 CONLING)
END ZONE?

-~ ZONE 2 "LEFY WING, SECOND FLNOUR, LOAER":

. ORIGIN: (0,6,F2);

) SAME &S ZONE § EXCEPT:

. DELETE SLAR ON GRADE FLOOR:

FLOOR} o

STARTING AT (0,0,0) FACING (E) FLOURZ (17 bY 57);

PEOPLE = B8, VOLAR OCCUPANCY; . ?’!
CUNTROLS = HMOODA, 38 HEATING, 26 CNULINGS g

EnD ZUNE; .

oo
LT

'l

ZONE 3 "LEFT WING, THIRD FLOOR, LOMER":
O ORIGIM: (0,6,F3); '
3 SAME AS ZONE 2 EXCEPT:
DELETE CEILING?
RUOFE 2
STARTING AT (0,0,H) FACING (S) PUNF1 (57 By 17);
CUNTROULS = HOODA, 43 HEATING, 30 COOLING;
END ZUNE3S

ZONt 4 "LUWER CENTER, FIRST FLOQR":
ORIGIN: (S7,0,F1)3
EXTERIOR WALLS:
STARTING AT (0,0,0) FACING (S) xTal (170 8Y ®)
AITH AINDNWS OF TYPE wIMDI (72 BY wn) AT (0,5)
AITH OVERHANG (72 BY NvW) AT (0,H),
STARTING AT (170,0,0) FACING (E) XTnl (o BY ™),
STARTING AT (0,6,0) FACING (W) xTwl (6 BY H)}
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PARTITIONS:
STARTING AT (170,6,0) FACING (E) Inl (22.5 BY W),
STARTING AT (170,28,5,07) FACING (i) Iw2 (170 BY M),
STARTING AT (0,2R,5,0) FACING (&) Tatl (22,5 BY H);
IMTERNAL MASS: tw2 (S70 BY H)j3
SLAS ON GRANE FLUNR:
STARTING AT (0,0,0) FACING (E) FLUOURY (28,5 8y 170);
CEILING:
STARTING AT (0,0,H) FACING (8) FLUNKR (170 4Y 28,9)5
PEDPLE = {42, DAYRNNM;
LIGHTS = 29, DAYROJM;
INFILTRATION = 673, CONSTANT,
W{TW COEFFICIEMNTS (,734, ,00286, .00028S5, ,0000000197)3
ELECTRIC EQUIPHMENT = 20, LAUN?

CONTROLS = HUODA, 124 HEATING, 78 COOLING;

END ZUNE;

ZOME S “UPPER CENTER, FIRST FLOOR™:

ORIGIN: (57,29.S,F1);
EXTERTIOR WALLS:
STARTING AT (170,11,5,0) FACING (E) XIw1 (17 BY H),
STARTING AT (170,28,5,0) FACING (N) XTAl (170 RY H)
AITH AIMDOWS OF TYPE WIND1 (96 RY wH) aT (0,5)
wITH OVERHANG (90 BY 0Ovw) AT (u,m),
STARTING AT (0,28,5,0) FACING (w) XTwl (17 dY H);
PARTITIONS:
STARTING AT (0,0,0) FACING (S) Iwe (170 BY H),
STARTING AT (170,0,0) FACING (E) Iwi (11,5 dY W),
STARTING AT (0,11.5,0) FACING () [wtl (11,5 BY H)3
INTERNAL ™Ma3S: tw2 (S70 BY M)j;
SLABR ON GRADE FLUOR:
STARTING AT (0,0,0) FACING (E) FLONR1 (28.5 BY 170)}
CEILING?
STARTING AT (0,0,0) FACING (8) FLONR2 (170 3Y 28,5);
PEUPLE = 24, VULAR QCCUPAMCY;
LIGHTS = 29, VUOLAR LIGHTING?
INFILTRATIUN 3 673, CONSTANT,
WITH COEFFICIENTS (,734, ,00286, ,N00285, ,0000000197)3
CONTROLS = HOOOA, 128 HEATING, B0 COULINGS

EnND ZUNES

ZONE 6 "LIWER CENTER, SECUND FLUOR":

ORIGIN: (57,0,F2)3
3AME AS 20nE 8 ExXCEPT:
DELETE SLAR 0N GRADE FLOORS
FLOOR:
STARTING AT (0,0,0) FACING (E) FLNURE (28,5 bY 170)3
DELETE INTERNAL MaSS;
INTERNAL MaSS: Iw2 (770 BY H);
PENPLE = 198, VOLAR UCCUPAMNCY?
LIGHTS = 29, vOLAR LIGHTING}
ELECTRIC EQUIPMENT = 0, CUNSTANT:
CIONTRULS =z RNONA, 120 HEATING, 74 CuOLING;
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END ZINE

ZONE 7 "UPPER CENTER, SECOMD FLUDR":
URIGIN: (S57.,28,5,F2);
SAME AS Z0NE S EXCEPT:
DELETE SLABR ON GRADE FLOOR}
FLOOR:
STARTING AT (0,0,0) FACING (E) FLOUR2 (28,5 8Y 170)3
DELETE INTERNAL MaSS:
INTERNAL “MASS: In2 (520 aY KW):
PENPLE = 32, VNLAR UCCUPANCY:
CUNTROLS = H00DA, 126 HEATING, 8S CUOLING;
END ZUNES

ZONE 8 "LOWER CENTER, THIRD FLOUR":
ORIGIN: (57,0,F3)3
3AME AS ZONE 6 EXCEPT:
DELETE CEILING;
ROOF

STARTING AT (0,0,H) FACING (8S) RUOF1 (170 dBY 28,5);
CONTROLS = HOUDA, 148 MEATING, 97 COOLING;
END ZONE;

ZONE 9 "UPPER CENTER, THIRD FLOOR®™:
ORIGIN: (S57,28.5,F3);
SAME AS 20NE 7 EXCEPT:
DELETE CEILING:
ROOF:
STARTING AT (0,0,H) FACING (S) POOF1 (179 BY 28.5);
CONTROLS = ADODA, 154 MEATING, 107 COQLING:
END ZONES

ZOMNE 10 "RIGHMT WwING, FIRST FLOOR":
ORIGIN: (284,6,F1);
SAME AS Z0iE 1| EXCEPT:
MIRROR «3
END ZUuNE;

ZUNE 11 "RIGHT W~ING, SECOND FLOOR":
URIGIN: (284,6,F2);
SAME AS Z0MNE 2 EXCEPT:
’ MIRROR X3
EnD ZUMES

ZONE 12 "RIGHT wING, THIRD FLONR":
ORIGIN: (284,6,F3);
SAMFE A3 ZONE 3 EXCEPT:
MIRROR X}
END Z0NES

ZONE 13 "LEFT wING, FIRST FLOOR, UPPEK":
ORIGIN: (0,23,F1)3
EXTERIOR walLLS:




STARTIMG AT (S7,17,0) FACINL (M) XTuy (57 BY )
AlTH WINUOWS OF TYPE WINDL (32 BY aM) AT (0,5)
AITH OVERWANG (32 BY 0Ovw) AT (0,n),
STARTING AT  (0,17,0) FACING (w) xTwl (17 RY H);
PARTITIONS:
STARTING AT (0,0,0) FACING (S) IW2 (57 bY H),
STARTING AT (57,0,0) FACING (&) twl (17 BRY H);
INTERNAL MASS: Iw2 (161 BY H);
SLAR ON GRADE FLUDR:
STARTING AT (0,0,0n) FACIMG (F) FLODRY (17 Ry S7);
CEILING:
STARTING AT (0,0,0) FACING (S) FLOOR2 (S7 Ry 17):
PEUPLF = 6, vALAR UCCUPANCY}
LIGHTS = 6, VOLAR LIGHTING;
INFILTRATIUN = 135, CONSTANT,
WITH COEFFICIEMTS (,734, ,00286, .NON2AS, ,0000000197);
CONTROLS = HUODA, 36 WEATING, 23 COOLING;
EnD ZuNts

.

ZONE 14 "LEFT wING, SECOND FLOOR, UPPER":
ORIGIN: (0,25,F2):
SAME AS ZNNE 13 EXCEPT:
DELETE SLAR 0N GRADE FLOUR;
FLODR:

STARTING AT (0,0,0) FACING (&) FLOUR2 (17 BY S§7);
CONTROLS = n0UDA, 36 HEATIMNG, 24 COULINGS
END ZONE} -

ZONE 1S "LEFT WING, THIRD FLDOR, UPPER":
URIGIN: (0,23,F2)7
SAME AS ZONE 14 EXCEPT:
DELETE CEILING:
RUNF 2
STARTING aT (0,0,H) FACING (8) RONF1 (S7 BY 17):
CONTROLS = HOUDA, 41 HEATING, 28 COULIMGS
END ZuNE;

ZUNE 16 "RIGHT WING, FIRST FLOOR, UPPER™:
ORIGIN: (284,23,F1):
SAME AS 204E 13 EXCEPT:
MIRROR Xx3;
END ZUNE;

ZOUNE 17 "RIGHT wliG, SECOWD FLNOUP, UPPER™:
URIGIN: (2R4,23,F2);
SAME A3 ZONE 14 EXCEPT:
MIRROR X3
END ZUNES

ZOME 1R "RIGHT alNG, THIRD FLUNR, UPPER":
JURIGIN: (284,23,F3);
SAME AS 20NF 1S EXCEPT:
MIRROR X3
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END ZUNE;
L ¥ ]
*R
END BUILDING DESCRIPTIONS
E X
BEGIN FAN SYSTF4 DESCRIPTIONS
TwO PIPL FAW COIL SYSTEM 1 "FAM COIL SYSTEM"
SERVING ZNONES 1,2,3,4¢5:6,T7,8¢9,350,11,12,13,148,15,16,17,148;
FNR ¢DNE 1
SUPPLY ATIR VULUME = 75S;
END ZOHE;
FOR ZONF 23
SUPPLY ATR VNLUME = T795;
END ZONE;
FOR ZONE 3¢
SUPPLY ATR VOLUME = 9253
END ZONE;
FOR ZONE 4:
SUPPLY AIR VOLUME = 28373
END ZONE;
FOR ZONE 5:
SuUPPLY AIR VOLUME s 28373
ENO ZONE;
FOR 20NE &:
SUPPLY ATIR VOLUME = 28373
END Z0NNE;
FOR ZOWE 7:
SUPPLY AIR VNLUME = 28373 *
END ZONE;

FNR ZONE @3
SUPPLY AIR VOLUME = 30053
END ZONE;
FOR ZONE 93
SUPPLY AIR vOLUME = 33303
END ZOWE;
FOR ZO4E 103
SUPPLY AIKk VOLUME = 755;
END ZNWE;
FOR ZONE 11t
SUPPLY AJR VNLUME = 795;
END ZONE; >
FOR ZONE 12: :
SUPPLY AIR VOLUME
END ZONE;
FOR 2ONE 133 RRE
SUPPLY AIR VNLUME s 7253 =0
END 20nE;
FOR 20NE 143 -
SUPPLY AIR VOLUME & 74S) e
END 2ZUNHE; Lo
FOR ZONE 1S3
SUPPLY AIR VOLUME = 8753
END ZONE; 2
FOR ZONE 161 - @
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SUPPLY AIR VAOLUME 7253
END Z0uF;
FAR LUNF 172

SUPPLY ATIR VOLNME = TuS;

END ZDNE;
FOR ZONE 18:
SUPPLY AIR VOLIME = R7S; R
END LONE; .
JTrEN SYSTEM PARAMELTERS: [
SUPPLY FAN PRESSURE = 0,5;
SUPPLY FAn EFFICIENCY = ,4dS;
COLD DECK TEMPERATURE =z 453 0
COLD DECK CUNTRUL = FIXED SET POINT; :;i
|

HEATING CUIL EMERGY SUPPLY = WOT wATER:

HOT DECK TEMPERATUPE = 1403

HOT DECK CONTROL = FIXED SET POINT:

- HEATING COTL CAPACITY = S0003

.- END OTHER SYSTEM PARAMETERSS

3 EQUIPMENT SCHEDULES:

T SYSTEM QPERATINN = OFF, FROM Q1JAN THRU 310&C;

n
e FANCOIL EWUIPMENT SCHEDULES FOR CULURADU SPRINGS, CO
e
FANCOIL COOLING OPERATIUN = OFF, FRUM {7SEP THRU 20JiiN;
FANCOIL HEATING OPERATION = OFF, FROM 21JUN THRU 16SFP:
na

MINIMUM VENTILATIOMN SCHEDULE = OQUTSIDE AIR, FROM O01JAw THRU 310tC;
END EQUIPMENT SCHEDULESS
EtD SYSTEM;
END FAN SYSTEM DESCRIPTION)
E4D INPUT;
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L2

ve IwPUT FILE = RPSI

LE ]

. RFTROFLT OPTINN = BASELIWE

L K ]

L2 ]

ve THIS IS A 1 ZUME BLAST 3,0 MODEL OF THE ROLLING PIN RARRACKS (4/17/R1)

Y THE BASELINE MODEL [S BASED Ow THE 18 ZUNE bASELTNE MUDEL.

‘N n

“n THE AMOUNT DF INFILTRATION AND LIGHWTING PER ZONE [S BASED NN

. SWUARE FNOTAGE., o

L2 ] - .

e THF INFILTRATION COEFFICIEMTS USED ARE NOT THe DEFAuLT VALLES. B

. THEY 4RE A= 7.34E=1, 8 = 2,RbE=3, C = 2.85E€~4, D = 1.97E=8, o

N : .
L 3EGIM InPYT; ,‘:.'
. RUN CONTROL: HEa ZONES, NEw ALR SYSTEMS, i
-, REPORTS(nALLS, ZONE, ZUME LNADS, SYSTEW, SYSTEM LOADS), T
. UNT TS (INSENGLISH,OUTSENGLISH) RS
ol 'Y ‘."1_
DEF[NE MATERIALS: i
W CONC9 = (L 5,75, K 2,21, D =80h,, CP z.2, TABRS =,9, ABS 3,65, RO

MEDIUM HOUGH), ~

» STUNE = (L =,5, X =,83, D =55., CP =.,4, TA8S =.,9, ABS 2,55,
b ROUGH) 3
" END MATERIALS;
3 "

-

DeF INE wALLS:
XTnt = (A7 = 4 IN FACE RRICK, B1 = AIRSPACE RESTSTANCE,

ki
A XY

C3 = 4 IN Ha CONCRETE BLOCK),
Iwg = (C3 = 4 IN HW CONCRETE BLUCK, B1 = AJIRSPACE RESISTANCE,
C3 = 4 IN ¥a CONCRETE BLOCK),
[#2 = (3 = 4 IN 4a CONCRETE BLOCK),
FLOORZ = (CONC9O)3
END PALLS:
“n
PEFINE FLOORS:
FLUURY = (DIRT 12 IM, STONE, AR2, CO08).
FLUORZ = (COWCY);
END FLOORS?

L]
NEFINE ROOFS:
FLOOR2 = (CONCY),
ROUFL = (E2 = 172 IN SLAG OR STONE, t3 = 3/8 IN FELT AND MEMYRaNE,
Re, CU8):
EnD RONFS;
” N
- NEFINE #1.400wg:
< #ltD1 2 (GLASS = CLEAR PLATE 174 IN);
o END WINDNWS;
" L2 ]

DEFINE SCHEDULF (QUYSIDE AIR):
SUNDAY THRU SATHRDAY = (00 TO 24~,262),

]

AL A

RS




HOLINAY =z SUnDAY: ‘
END SCHEDULES A
DEFINE SCHEDULE (LAUN}: e

M04DAY THRU FRINAY = (00 TU (R=,0, 18 [0 22°1.V,
22 10 24-,0),

SATURDAY THRU SUNDAY = (00 TQ 09=,0, 09 TN 17=1,0, ey

17 Tu 24=,0),

HOLIDAY = SUNDAY; {

£Mn; .
DEFIME SCHEDULE (DAYRUOM): o
ANNDAY THRY FRINAY = (00 TQ 08=,0, 08 D 17=,05, 17 TN 24=,1), ol
SATURDAY THRU SUNDAY = (00 TO 12=.0,12 Tu 26=,1), .
HOLTUAY = SUNDAY;

..

EnD;
TEMPQORARY SCHEDULE (VOLAR (CCUPANCY):
SATURDAY = (22 TQ 08 = 0,6, 08 TQ 12 = 0,35,
12 TO 13 = 0,5, 13 T 17 = 0,35,
17 TQ 19 = 0,5, 19 TQ 22 = 9.4),
SUNDAY = SATyURDAY,
MOLIDAY = SA&THRDAY,
MONDAY THRU FRINAY = (22 TL 08 = 0,9, 08 TU 12 = 0,35,
12 7O 13 = 0,5, 13 TQ 17 = 0,35,
17 TO 19 = 0,5, 19 TU 22 = 0.6);
END;
TEMPORARY SCHEDULE (VULAR LIGHTING):
SATURDAY = (DO TD 08 = .1, 08 TU 17 = .2,
17 70 20 « L4, 20 YO 24 = .7),
SUNDAY = SATURDAY,
©HQLIDAY = SATURDAY,
MONDAY THRU FRIDAY = (00 TO 06 = ,1, 06 TO 08B = .4,
08 TO 18 = 25, 18 TD 21 = .S,
21 TO 24 = ,R)3
END;
R

TEMPORARY CANTROLS (rN0DA)
PRUFILES:
PROFILEA=(]1.0 AT 68,0,0 AT 71, <«0,0 AT 75, =1,0 AT 73);
SCHFDULES:
SUNDAY THRU SATURDAY = (00 TO 24 = PROFILEA),
HOLIDAY = SunDaY;
END CONTROLS:
PROJECT= "WULLING PIN RARRACKS";
WEATHER TaPE FRiM 01JAN THRU 31DEC}

(S 9

Py S

an
b GROUND TEMPERATURES FUR COLNRADD SPRINGS (FT. CNLLINS)
L 2]
GROIND TEAPERATURE = (5“155)55!56,6006“'66'0616“,02;59’57)7
*R

HEGIN RUILDING DFESCKRIPTINNS RUILDING = "RULLING PIN RARRACKS™;
OrENSIOMS: v = 0, E = 90, S = 180, w = 27G, FL = 0, F2 = 19,
F3 5 20, H 2 30, an 2 14,1, VA 3 7.5, NvH = 15,3

vORTH AXIS = 0;




£ 2 ]
SOLAR DISTRIHUTIOM = =13
ZJONE | "ENTIRE BUILOING"™:
JRIGIN: (0,6,F1)3
EXTERTIIR waLLS
FACING (N) XTwil (284 BY W)
AITH NINDOAS OF TYPE WINDY (136 BY an) AT (0,0)
AlTH OVERHANG (136 BY UVw) AT (0,0VH),
FACIMG (E) xTal (57 BRY H)

A1TH NINDNWS NF TYPE wWIND1 (8 uY w~H) AT (0,0)
alTH OVERHANG (8 3Y JVw) AT (0,0VH),
FACING (S) XTwal (2R4 BvY H)
AITH WNINDNWS OF TYPE WINDY1 (160 oY WH) AT (0,0)
wITH NVERHANG (160 BY UVW) AT (Nn,NVH),
FACING (W) XTal (57 BY W)
#ITH WINDDWS OF TYPE WIMD1 (8 oY wr) AT (0,0)
#lTH OVFQHANG (R BY JVva) AT (0,0VH)}
INTERNAL "aSS: T«l (136 BY H)3
INTERNAL MAaSS: Ia2 (1884 BY H);
INTERNAL Ma8S: 142 (568 BY H)3
INTERMAL MASS: FLDORR (S7 HBY 652)3
FLQOR:
FACING (E) FLONRt (238 BY S57);
ROOF 3
FACING (8) RNOF1 (57 BY 238);
PEUPLE = 204, vNLAR UCCUPANCY}
PEUPLE = 142, DAYROOM;
LTIGHTS = 217, VOLAR LIGHTING;
LIGHTS = 29, DAYROUM;
ELECTRIC EQUIPMENT = 20, LAUN}
INFILTRATINN = 5658, CONSTANT,
WITH COEFFICIENTS (.734, .N0286, ,00Nn28S, ,00000001397):
CONTROUOLS = HOODA, 1264 HEATING, 83%1 COULING}?
EnD ZONMNES

()
RS

e

END BUILUDINMG DESCRIPTIOM;

*n

3EGIN FAN SYSTEM DESCWIPTION;

PRSI

Twdl PIPE FAN COIL SYSTEY | "FAN COIL SYSTEm®
SERVING ZNRNES 13
FOR ZONF 1
SUPPLY AIR VOLUME = 27323;
EMD 20KE;
JTHER SYSTEM PARAMETERS:
SUPPLY FAil PRESSURF = 0,5;
SUPPLY FAnn EFFICIENCY = ,45;
CULD LECK TEMPERATURE = 453
COLD DECK COMTROL = FIXED SET PUINT;
HEATING CUIL EMERGY SUPPLY = HNT wATERS
HOT DECK TEMPERATURE = 1403
HOT DECK CONTROL = FIXED SET POINT:
HEATING COIL CAPACITY = Sunds
END OTHER SYSTEY PARAMETERS;
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EQUIRPMENT SCHEUULES:
SYSTE" UPERATING = ufFF, F30W 01 JAn THRU 31DEC;

e

hihd FANCOIL FUIPMENT SCHEPULES FOR COLURADD SPRINGS, CJ

'Y
FANCOLL CONLIMG OPFRATIUN = DFF, FRUOM {T7SEP THRU 20JUN:
FANCOJL MEATING OPERATIUN = OFF, FROM 21JUN THRU {6SEP:

. >
MIMPMM VENTILATION SCHEDULE = QUTSIDE AlIk, FROM 01JAN THxU 31DEC; ]

ENMD EQUTIPMEMT SCHEDNULES: Sl

END SYSTEW; SO
END FaN SYSTEY DESCRIPTINNG
€40 THPUT;

I-. .
SRRV

oy
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SIKW o '_q
i o I4PUT FILE = RPTI L
- . Al
= s NETROFIT OPTION = BASELI.F N
- L XY B
'7:: a ) ‘:1
e THIS IS A 2 ZUNE ®LAST 3,0 MOUDEL OF ThE ROLLING PIN RaRXACKS (8/22/81) ;_j
- THE SASELINE MNDEL [S WASED ON THE 18 ZUNE BASELINE MOUDEL, W |
(£ ]
R u THE AMQUNT QF INFILTRATION AMD LIGHTING PER ZUNE IS RASEND NN o
: ‘e SuUARE FUOTAGE., T
.0 L 2] e
- . THE INFILTRATION COEFFICIENTS USED ARE NOT THE DEFAULT VALUES, T
L . THEY ARE Az 7,34E~1, B = 2,B6E=3, C = 2.85¢=4, D = {,97E=8, T
3 T : ad
BEGIN INPUT; -af
RUN CONTHROLS NEwn ZONES, NEw AIR SYSTEMS, o
REPORTS (wALLS, ZONE, ZUWE LOADS, SYSTEM, SYSTEM LDADS), N
UNTTS(INZENGLISH,DUTSENGLISH) ; N
L X t .
DEFINE MATERIALS: o)
CONCY = (L =,75, K =,21, D =80,, CP 5,2, TABRS =.9, ABS =,65, e
“EDIUM ROUGH), o4
STUNE = (L =,5, K =,83, D =55., CP =,4, TAHS =,9, ARS =,55,
RQUGH) ; oy
END MATERIALS; It
“n :_{
DEFINE wALLS: S
XTw) = (A7 = 4 I+ FACE RRICK, Bl = AJRSPACE RESISTANCE, e
€3 = 4 [N HN CONCRETE BLOCK), o
IN] = (€3 =~ 4 I[N H4 CONCRETE BLOCX, B1 = AIRSPACE RESISTANCE, o
B C3 = 4 IN Hw CONCRETE BLOCK), . -y
3P IW2 = (C3 = 4 IN Hn CONCRETE RLOCK), o
3 FLUUR2 = (CONC9Y} NEX
i) END wALLS; :
S (2]
e DEFINE FLUORS:
FLOORY = (DIRT 12 IN, STUME, AR2, CN8),
FLOOR2 = (CONC9)3:
END FLOURS? =
o Y
DEFINE RNOFS: ~d
FLUOR2 = (CONCY), .
ROUF1 = (E2 = 172 [N SLAG UR STONE, E3 = 3/R IN FELT AuD MEVdRANC, e
. 86, CUB): e
EnD RUOFS; L
L L ]
DEF!”E NINDU“S! ”
AINDL = (GLASS <« CLEAR PLATE t/4 IN); s
END WINDUONS; .;
L 2

OEF INE SCHEDULE (UUTSIDE AIR): =9
SUNDAY THRU SATURDAY =z (00 TO 24=,262),
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HOLTIDAY = 3UNDAY;
END SCHEDULE?
DEFIME SCrEVULE (LAuUN):
MONDAY TR FRINAY = (00 TU 1R8«_,0, 18 T9 22-1,0,
22 Tu 24-,0),

SATURDAY THRU 3UMDAY = (00 TQ 09«,0, 09 TN 17=1,9,
17 70 24-.0),
HOLIDAY = SUNDAY;
EnnD;
DEFINE SCHFDULE (DAYRYOM):
MONDAY THRU FRIDAY = (00 YU 0R=,0, 08 TO 17=,05, 17 TN 24=,1),
SATURDAY THRU SUNDAY = (00 TO 12-.0,12 TU 24d=.1),
HOLIDAY = SUNDAY;
EMND;
TEMPORARY 3CHEDULE (vDLAR JCCUPANCY):
SATURNAY = (22 TO 0R « 0,6, 0B TQ 12 = 0,35,
12 70 13 = 0,5, 13 TQ0 17 = 0,35,
17 70 19 = 0,5, 19 TQ 22 = 0.4),
SUNDAY = SATURDAY,
nLIDAY = 3ATURDAY,
MNNDAY THRU FRIDAY = (22 TO 0B = 0,9, 08 TU 12 = Nn_35,
12 TO 13 = 0,5, 13 TU 17 = 0,395,
17 T0 12 = 0,5, 19 Ty 22 = 0,86);
END;
. TEMPORARY SCHEDULE (VOLAR LIGHTING):
SATURDAY = (00 TD 08 = ,1, 08 TO 17 =« .2,
N . 17 T0 20 « ,4, 20 TO 24 - ,7),
SUNDAY = SATURDAY,
HOLIDAY = SaTy®Day,
MONDAY THRU FRIDAY = (00 TO 06 = ,1, 06 TO 08B = L4,
08 TO 18 = ,25%, 18 TO 21 = .5,
21 T0 24 = ,8);

Wt
Y N I ]

END;
LR

TEMPORARY CONTROLS (MOUDA)
PROFILES:
PROFILEA=(1,6 AT 68,0,0 AT 71, «0,0 AT 75, =1,0 AT 78);
SCHEDULES:
SUNDAY THRU SATURDAY = (00 T1) 24 = PKOFILEA),
HOLIDAY = suuDay;
ENLU CONTROLS;
PROJECT= "ROLLING PIN BRARRACKS";
WEATHER TAPE FRQM 01JAN THRU 31DEC:

onx
(2] GRUUND TEMPERATURFS FOR CNLORADD SPRINGS (FT, COLLINS)
* N
GROUNLD TEMPERATURE = (54,55,55,56,60,64,5R,6h,64,62,59,57)2
* i

3EGIN BUILDING DESCRIPTION? RUILDING = "RPULLING PINM RAPRACKS";
DIMENSIONS: N = 0, E = 90, S = 180, v = 270, F} = 0, F2 = 10,
F3 =2 20, H = 30, WH 3 14,1, OVa = 7,5, OvH = 15,
*n

. 180 DEGREES IS THE STAMDARPD BUILDING URIENTATINN
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HORTH AXIS = 0;
(X
SOLAR DISTRIBUTION = ~1;
ZUNE | "NORTH HUILDING™:
ORIGIN: (0,6,F1);
EXTERTUR wALLS ¢
FACING (M) XTyt1 (2R4 BY H)
ATTH AIMDOWS OF TYPE WINDL (136 BY WM) AT (0,0)
STTH ODVERHANG (136 BY UVw) AT (0,0VH),
FACING (F) XTwl (23 HY H)
nlTH WINDO#S OF TYPE WIND1 (8 oY wnH) AT (0,0)
WITH OQVERHANG (B BRY OVK) AT (9,0yNW),
FACIMG (W) XTal (23 HY H)
ALTH AINDONS DF TYPE WIND1 (8.0Y wH) AT (0,0)
wITH QVERHANG (8 BY JVm) AT (0,NuH)s
INTERNAL MASS: Iat (79 By H);
INTERMAL MASSS [a2 (1309,33 BY H)3
FLOOR?
FACING (E) FLOOR2 (238 BY S7);
CEILING:
FACING (8) FLUOR2 (238 BY S57);
SLAR NN GRADE FLOOR:
FACING (E) FLONK1 (119 B8Y S7);
ROUF 3
‘ FACING (S) ROOFL (57 BY 119)3
PEUPLE = A0, VOLAR NCCUPAMCY:
PFUPLE = 142, DAYRQNM3
LIGHTS = 94, VOLAR LIGHTING}
LIGHTS = 29, DAYRNOM;
ELECTRIC EQUIPMENT = 20, LAUNS
INFILTRATION = 2829, CONSTANT,
WITH COEFFICIENTS (,734, ,00286, ,00026S5, ,00uN000197):
CONTROLS = HONDA, 630 HEATING, 409 CUOLING;
END ZUNES
L X
ZONE 2 "SOUTH SIDE":

DRIGIN: (0,0.0):
EXTERIUR wALLS:
FACING (S) xTwl (284 BpY M)
AITH AINDOWS OF TYPE WIND1
#TTH OVERHANG (167 BY 0OVW)
FACING (E) XTwat (34 BY H),
FACING (W) XTwt (34 RY HW);
INTERNAL MaSS: 141 (S7 RY H)3
[HTERNAL “ASS: 142 (1142,.67 BY H)3
FLUOR:
FACING (E) FLOORR? (238 8Y S7);
CEILING:
FACING (S) FLONK? (238 BY S7);
SLAB NN GRADE FLOOK:
FACING (F) FLOORY (119 BY S7);
RODF 2

(160 BY wH) AT (0,0)
AT (0,0VH),

a
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- FaCIMG (S) RUIFL (S7 bY 119):
P PEUPLF = 124, vILAR JCCUPANCY?
- LIGHTS = 123, vOLAR LIGHTIWG;
INFILTRATIUN = 2829, COMSTANT,
NITH COEFFICIENTS (,734, .00286, .N002HKS, .00UNUOU1ST);
COuTRAOLS = WONDA, 634 HEATIMG, 422 COOLTNGS

EnD ZONE;
* R
ED BUILDING DESCRIPTIN:g;
L 2]

BEGIN F4N SYSTE4 QESCRIPTIDG:
TnD PIPt FA% COIL SYSTE4 | "rah COIL SYSTEM"®
SERVING ZONES 1,¢3

FOR LONE 1
SUPPLY AIR VOLUME = 13629;

END Z0NNE;

FOR INNE 2
SUPPLY ATR VOLUME = 13694;

EMD ZOUNE;

JTHER SYSTEM PARAMETERS:
SUPPLY FAN PRESSURE = 0,5;
SUPPLY FAN EFFICIEMCY = ,4S;
COLD DECK TEMPERATURE = 45%;

COLD DECK CONTROL = FIXED SET PUINT;
HEATING CJIL EMERGY SUPPLY = HOT #ATER;
HOT DECK TEMPERATURE = 1403

HUT DECK CONTROL = FIXED SET POINT;
HEATING COIL CAPACITY = 50007

END OTHER SYSTgM PARAMETERS:

EQUIPMENT SCHEDULES:

SYSTEM QPERATION = OFF, FRUOM gtlan THRU 34DEC;

.5
v

"
o FANCOIL EWUIPMENT SCHEDULES FOR COLURADU SPRIWGS, CU
“n
FANCOIL CUALING OPERATIUN = OFF, FRUM (7SEP THRU 20JUd}
FANCOIL HEATING OPERATIQON = OFF, FRQM 21JUN THRU 16SEP:
. @

MINIMUM VENTILATION SCHEDULE = UUTSIDE AIR, FRO4 01JAN THRU 31DEC;
END EQUIPMENT SCREDULFS)
EnD SYSTEM;
ErnD FAN SYSTEi DESCRIPTIONS
END IWPUT:
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APPENDIX B: BLAST INPUT MODELS FOR THE BATTALION .‘.";}
HEADQUARTERS AND CLASSROOM BUILDING n

.4

c i
s 1*MPUT FILE = ADMINP ~i;:
-: THIS IS A RASELINE 4NUEL UF AN ADMIN BUILDIWG ;gi
.- ~q

AEGIN THPUT;
RUN CONTKROL ¢ NE& 2ONES, NEW SYSTEMS, PLANT,

UNTITS(INSENGLISH,OUTSENGLISKH),

REPURTS (ZONF LUADS,SYSTEY LNADS,COIL LDAULS,SYSTEY,PLANT LDADS,

AALLS,Z0UNE);

OEFINE LOCATIUN:

FY CARSON = (LAT=38,75,LONG=104,5,12s7)3

END3;

NDEFINE DESIGN DAYS:
FY CARSON SUMMER = (HIGH=92,LUWwW=61,wB=59,0ATEZ21JUL,NEEKDAY,P

FT1 CARSIHN WINTER = (MIGH=10,L0ws=2,nwBz«2,0ATF=21JAN, NEEXKEND, "

END;
TEMPORARY WALLS:
wALL = (BRICK « FACE 4 1IN,
AIRSPACE = VERTICAL,
C8& = A [N HW CONCRETE BLUCK);
wALL1Z® (E1 = 3/8 IN PLASTER OR GYP BQARD,
AIRSPACF = VEQTICAL,
E1 = 3/4 In PLASTER OR GYP BUARD),
wALL2= (C8 = 8 IN H# CONCRETE ALUCK);
END}
TEMPORARY RQOFS:
ROOF 2 (E2 = 1 / 2 IN SLAG OR STONE,

E3 =« 3 7/ 8 I FELT AND MEMBRANE,
Be = 2 IN DENSE INIULATION,
A3 = STEEL SIDING,
U6 = 2 I~ DENSE INSULATIUN,
E4 = CEILING AIRSPACE,
ES = ACNUSTIC TILE):
END;
TEMPORARY CONTROLS (ADMIN COOL AND HEAT):
PROFILES:
CANDH = (1 AT 74, O AT 74,, =1 AT 78);
SCHEDULES:
MONDAY THRU SUNDAY = (00 TO 24 = CANDH),
HOLIDAY = SUNDAY;
END3
TEMPORARY CUNTROLS (ADMIM W ONLY):
PROFILES:
HONLY = (1 AT 74, 0 AT 7e6);
SCHEDULES:
MUNDAY THRU SUMDAY = (00 TO 24 = =HONWLY),
HOLIDAY = SUNpDAY}
ENnD;
. TEMPURARY SCHEDULE (ADMIn OFFICE OCCUPAMCY):
! SATURDAY THRU SU4DAY & (00 TO 24 = ,2),
) MONDAY THRU FRIDAY = (17 Ti) 06 = ,2,06 TU 08 = ,5,08 TO 2 .
. s
) L
; =
L]
) 4
H
]
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12 79 13 = 67,13 TN 17 = 1.)3
EMOS
TEMPURARY SCHEOHLE (ADMIN CLASSRIOM yCCUPANCY):
SATUKDAY THRYy SUNDAY = (00 TJ 24 = 0,),

MONDAY THRU FRINAY = (11 TO 09 = 0,,09 T 11 = 1,);
END 3
TEMPORARY SCHEDULE (NA VENT):
SUMDAY THRKt SATURDAY = (00 10 24 « ,S5);
E’10;
TEMPURARY SCHEDULE (JFF):s
SUNDAY THRU SATUPRPDAY = (0u TN 24 = 0,)3
END;
TEMPORARY SCHEDULE (8DMIN LIGATS):
404DAY ThRU FRINDAY = (20 Tu 07 = ,49,,63,N08 TN 13 = 1{,,,82/,.63),
SATURDAY THRU SUnDAY = (00 TO 24 = ,49),
nOLIDAY = SUNDAY;
END;
PROJECT = "ADMIN BUILDING";
e GRJUND TEMPERATURES FOR RALEIGH,NnC (CALMUUN,SC)
LR ]
GROUND TEMPERATURE = (64,65,65,66,69,72,75,74,74,75,70,67);
e
&
L £
LX)
LN ]
NEATHER TAPE FRUM 01JAN THRY 3INFC:
BEGIN BUILDING DESCRIPTION:
NORTH Ax1S=0,3;
DIMENSIUNS: Hy=|0,75;
ZUNE 10] "STORAGE A":

URIGIN:(0,0,0)3
MORTH AX[S = 0;
ROQOF ¢
STARTING AT (u,0,M1) FACING (180) RUDF (41 8Y 77);
SLAB ON GRADE FLOOR:
STARTING AT (0,77,0) FACING (180) FLOUR SLAG 4 IN (41 By 77)3;
EXTERIQR walLLS:
STARTING AT (0,0,0) FACING (180) wALL (43 RY nit),
STARTING AT (41,77,0) FACING (0) w~ALL (41 BY H1),
STARTING AT (0,77,0) FACING (270) wALL (77 &Y M1);
PARTIT[ONS:
STARTING AT (41,0,0) FACING (90) wALLY (77 oY ™1);

LIGHTS = {6.59,ADMIN LIGHTS;

PEOPLE = 7,ADMIN QFFICE NCCUPANCY:

CONTROLS = ADTY W ONLY,S3 HMEATIMGS

END ZONE:

ZINE 4 "OFFICE a"g
(ORIGIN:s(41,n,0)
NOKTH aX[S = 0
RONF ¢

STARTING AT (0,0.H1) FACING (180) RUOF(17T Ay 10),
STARTING AT (17,0,H1) FACING (180) ROUF (13 RY 19),

56 ,:.
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STARTING AT (30,0,H1) FACING (180) RUUF (28 Ry 28):
SLAB Iy GRADE FLUORS
STARTING AT (0,10,0) FACING (1A0) FLNUR SLag 4 [M (17 AY 10),
STARTEING AT (17,19,0) FACING (180) FLONKR SLAR 4 I~ (13 8Y 19),
STARTING 4T (30,28,0) FACING (187) FLOOR SLaR 4 IN (25 bY 28);
EXTERIJUR wALLS:
STARTING AT (0,0,0) FACING (180) saLL (S8® By H1)

AITH WINDOAS OF TYPE SINGLE PANE wITH 8LINOS
(S.33 bY HL) AT (S,0) AMY (26,v) AnD (S1,0),
STARTING AT (98,0,0) FACING (90) ~aLL (20 3y n1)3
PARTITIONS:
STARTING AT (58,20,0) FACING (90) wWALL (8 BY nH1),
STARTING AT (S8,28,0) FaCING (0) waALL1 (28 BY nl),
STARTING AT (30,28,0) FACIMG (270) waALL1 (9 8Y nil),
STARTING AT (30,19,0) FACING (0) aALL1l (13 8Y Hi),
STARTING AT (17,19,0) FACING (270) wALLi (9 BY #l),
STARTING AT (17,10,0) FACING (0) wALL1 (17 oY M1),
STARTING AT (0,10,0) FACING (270) wALLY (10 BY H1)3
LIGHTS = 6,26,A0MIN LIGHTS;
CONTROLS = ADMIN COOL aMD HEAT,33 MEATING,25 CUOLING:
PEOPLE = 4,ADMIN QFFICE OCCUPANCY;
END ZONE;
ZONE 3 "CONFERENCE A";
ORIGIN:(u4t,10,0);
NORTH AX]S=0;
ROOF 3
STARTING AT (0,0,Ht) FACING (180) RUOF (17 BY 9),
STARTING AT (0,9,M1) FACING (1B0) ROOF (30 BY 14);
SLAB ON GLRADE FLNOK:®
STARTING AT (v,9,0) FACING (180) FLOOR SLAB 4 IN (17 8Y 9),
STARTING AT (0,23,0) FACING (180) FLNOR SLAB 4 IN (30 BY 14::
PARTITIONS:
STARTING AT (0,0,0) FACIMG (180) wALLL (17 BY M1),
STARTING AT (17,0,0) FACING (90) wALLL (9 BY H1)»
STARTING AT (17,9,0) FACING (180) waLL1 (13 RY Hi),
STARTING AT (30,9,0) FACING (90) o~ALLL1 (14 bY H1),
STARTING AT (30,23,0) FACING (0) ~ALLI (30 BY Mi),
STARTING AT (0,23,0) FACING (270) wAlLLJ (23 BY N1):
LIGHTS = 2,79,ADMIN LIGHTS?
CONTRULS = ADMIN CDuL AND MEAT,3 HMEATING,% COOLINGS
PEOPLE = 2,ADMIN QgFFICE NCCUPANCY:
END ZONE?
ZINE 1 "CLASSROOM A"
ORIGIN: (41,40,0);
NORTH AXIS = 0;
ROQF ¢
STARTING AT (0,0,H1) FACING (180) RUOF (70 HY 37);
SLAB OV GRADE FLINRS
STANRTING AT (0,37,0) FACING (180) FLOUR SLAB 4 IN (70 BY 37)3
PARTITIONS:
STARTING AT (0,0,0) FACING (180) AALL2 (70 83Y HW1),
STANTING AT (70,0,0) FACING (90) w~ALL2 (16 oY H1),
STARTING AT (0,37,0) FACING (270) wALLY1 (37 By wHl)3
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EXTERTUR waLLS:
STARTING AT (70,37,0) FACINMG (0) w~ALL (70 Ry H1);
~ALLS T UNCUNLEY SPACES:
STARTING AT (70,16,0) FACING (90) waLL2 (21 8y n1)3
LIGHTS = 13,54,ADMIN LIRKHTS;
CONTROLS = AUMIN CUNL AND MEAT,du HEATING,2R CJUDLING;
PEQPLE = 25,ADMIM CLASSRNJUM NCCUPANCY;
END ZuME?
ZUNE 2 "HalLlLwaY":
ORIGIN:(41,33,0)3
NORTH AXIS = 0;
ROOF 2

.I
.
.
N
.
.
~
-

“v
.

T VAT

STARTING AT (70,7,H41) FACING (180) ROOF (3& 8BY 18).
. STARTING AT (0,0,H1) FACIWG(180) ROUF (30 AY 7),
STARTING AT (30,-S,H1) FACING (180) ROOF (28 8Y 12},
STARTING AT (58,=13,H1) FACING (180) ROUF (62 BY 20),
STARTING AT (120,=S,H1) FACING (180) WNOF (28 RY }32),
STARTING AT (148,0,mn1) FACING (3R0) RUDF (30 bY 7)
SLAR ON GRADE FLONKS
STARTING AT (70,25,0) FACIMG (180) FLDOR SLAB 4 IN (33 bBY 13),
STARTING AT (0,7,0) FACING (180) FLUOR SLAY 4 Iw (30 3Y 7),
STARTING AT (30,7,0) FACING (180) FLOUR SLAB 4 IN (28 By 12),
STARTING AT (S8,7,0) FACING (180) FLOUR SLAB 4 IN (2 BY 20),
STARTING AT (120,7,0) FACIMG (180) FLUOR SLAB ¢ IN (28 BY 12),
STARTING AT (148,7,0) FACING (180) FLOOR SL4R 4 IN (30 bY 7):
EXTERIOR waALLS:
STARTING AT (58,=13,0) FACING (180) wALL (62 BY H1);
wALLS TO UNLCOOLED SPACE?
STARTING AT (108,25,0) FACING (0) walLL2 (38 BY W1}
CUNTRULS = ADMIN COUL AND HEAT,S53 HEATING,19 COULING?
PEDQPLE = 1,APMIN QFFICE DCCUPANCY;
END ZONES}
ZUNE 5 "GFFICE B":
URIGIN:(161,0,0);
NORTH AX[S=0;
ROULF
STARTING AT (0,0,H1) FACING (180) ROOF (28 BY 28),
STARTING AT (28,0,41) FACING (180) ROOF (13 8Y 19),
STARTING AT (41,0,H1) FACING (180) ROUF (17 BY 10)3
FLONRKS
STARTING AT (0,2R8,0) FACING (180) FLOUR3O (2R HY ¢2R),

e

STARTING AT (2R,19,0) FACING (180) FLOOR39 (13 oY 19),
STARTING AT (43,10,0) FACING (180) FLOOR39 (17 by 19)3
EXTERIOR wALLS:
STARTING AT (0,0,0) FACING (180) waLl (58 AY mi)
wITH WINDNAS OF TYPE SIMGLE PANE WITM BLINDS
(S.33 bBY H1) AT (1.67,0) AND (17,0) aND (48,0),
STARTING AT (19,29,0) FACING (270) wALL (20 HY M41);
PARTITIDONS:
STARTING AT (58,0,0) FACI'IG (90) vALLL (10 8Y H}),
STARTING AT (S8,10,9) FACING (0) ~ALLL (17 dY M1,
STARTING AT (d1,10,0) FACIMG (90) wALL1 (9 BY H1),
STARTING AT (41,19.0) FACING (D) AALLL (13 ovY HL),
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STARTING AT (2R,19,0) FACING (90) wALL1 (9 nY W), .
STARTING AT (2R,28,0) FACING (0) ~ALLY (P8 Y H1), e
STARTING AT (0,28,0) FACING (270) WALL (8 RY ni1)} R
LIGHTS 2 0.26,2DMIN LIGHTS? i
CONTROLS = ADMIN COQL AND WEAT,32 HEATING,25 COULING: R
PEOPLE = 4,ADMIN OFFICE OCCUPANCY; ey
g

END ZUNE;
ZONE 6 "CUNFERENCE o":
URIGIN: (202,10,0);
NORTH AXIS = 0;
ROOF ¢
STARTING AT (0,0,11) FACING (180) RUOF (17 BY 9).

-

.
3o

s

STARTING AT (=13,9,41) FACING (1R¢) RQOF (30 BY 14); o
FLUOR: -
STARTING AT (0,9,0) FACING (180) FLUOR39 (17 BY 9), whad
STARTING AT (=13,23,0) FACING (180) FLOUR3Y (30 RY 14)3 - |
PARTITLNNS: R3S
STARYING AT (0,0,0) FACING (180) wALLL (17 BY H1), -
STARTING AT (17,0,0) FACING (90) ~ALL1 (25 BY HW1), -
STARTING AT (17,23,0) FACING (0) wALLL (30 BY H1), R
STARTIMG AT (=135,23,0) FACING (270) waLL! (14 BY HL), 3

STARTING AT (=13,9,0) FACING (180) wALLI (13 BY H1),

STARTING AT (0,9,  FACING (270) wALL1 (9 BY H1)3 |
LIGHTS = 2,79,ADMIN LIGHTS; o
CONTROLS = ADMIN CONL ANMD HEAT,2 HEATING,S CUOLING: o

PEUPLE = 2,ADMIN OFFICE OCCUPANCY} "
END Z0NE; e
ZONE 7 "CLASSROQM B": -3

(RIGIN:(149,40,0); e
NGRTH AXIS = 0; -
ROOF 'H

STARTING AT (9,0,0) FACING (180) ROOF (70 BY 37): RE
SLAR OM GRADE FLOUNNH: o

STARTING AT (0,37,0) FACING (180) FLOOR SLAy 4 IN (70 BY 37)3 R
PARTITIONS: -

STARTING AT (0,0,0) FACING (180) wALL2 (70 BY H1), <y

STARTING AT (70,0,0) FACING (90) w~ALL1 (37 8Y 41), o

STARTING AT (0,16,0) FACING (270) wALL2 (16 BY H1)} ¢

EXTERIOR waALLS:

STARTING AT (70,37,0) FACING (0) w~ALL (70 By Hi)}
WALLS TO UNCOOLED SPACES:

STARTING AT (u,37,0) FACING (270) wALL2 (21 BY n1):
LIGHTS 3 13.%6,ADMIN LIGHTS;
CONTROLS = ADMIN CONL AND HFAT,39 HMEATING,28 COOLING;
PEOPLE = 25,ADMIN CLASSRONM UCCUPANCY;

END 7ONE}

ZUME 102 "STORAGE AR"™:
ORIGIN: (219,n,0)3
NORTH AX]S=0;
RNOUF
STARYING AT (0,0,H1) FACING (180) ROOF (4y vY 77);
SLAR ON GRADE FLOOW?
STARTING AT (0,77,0) FACING (180) FLOUR SLAB 4 [N (41 BY 47)3
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FLUOR:
STARTING AT (0,30,0) FACING (180) FLOQR39
EXTERIUR walLlLS:

STARTING
STARTING
STARTING

AT
AT
AT

(0,0,0) FACING (180) w~ALL (o1
(41,0,0) FACING (90) wWALL (77
(41,77,0) FACIMG (0) w~ALL (41

(d4) AY 30);

RY n1),
RY m1),
RY m1)3

PARTITIONS:
STARTING aT (0,77,%) FACING (270) waLiLt (77 BY M1)}

LIGHTS = 16,99, ADMIN LIGHTS;
CONTROLS = ADMIMN H ONLY,S51 HEATING;
PEQOPLE = 7,AuMIN OFFICE OCCUPANCY;

E ID ZUNE:

ZNNE 1000 "BASEMENT"

ORIGIN(77,0,0);
NUORTH AXIS = 03
BASEMENT wALLS

STARTING
STARTING
STARTING
STARTING
STARTING
STARTING
CEILING

Ay
At
AT
AT
AT
AT

STARTING AT
STARTING AT
SLAY ON GRADE
STARTING AT
" STARTING AT

(0,20,0) FACING (180) wALL2 (64 vY R),
(64,29,0) FACING (270) wALL2 (20 AY &),
(64,0,0) FACING (180) wALL2 (94 BY 8),
(162,0,0) FACING (90) wALLZ (30 oY 8),
(102,30,0) FACING (0) waALL2 (162 bY A),
(0,30,0) FACING (270) #ALLZ (lu oY 8)3

(0,20,8) FACING (180) CEILING39 (64 AY 10),
(64,0,8) FACING (180) CEILINGS9 (v8& By 30);
FLOOR

(0,30,0) FACING (180) FLOUR SL&o 4 IN (64 BY |
(64,30,0) FACING (180) FLUOR SLAB 4 IN (98 by

CONTROLS = ADMIN H UNLY,32 HEATING:
PEUPLE = 3,ADMIN OFFICF UCCLPANCYS
LIGHTS = 6,26,AD4IN LIGHTS;

END ZONE;
END BUILDING DESCRIPTION:
BEGIN FAN SYSTEM DESCRIPTION:

MULTIZONE SYSTEM 1

PMAIN" SERVING ZUNE 1,2+3+4¢5+0,72

FOR ZUNE 1:
SUPPLY AIR VQLUME

3000

’

END3}
FOR ZONE 2:

SUPPLY AIR VALUME = 19753
END3
FOR ZONE 3

SUPPLY AIR VOLUME = §3§;
END}
FOR ZONE 4

SUPPLY AIR VvNLUME = 24053
END;
FOR ZONE S:

SUPPLY Alx VOLUME = 2735
END}
FOR 20NE 6:

SUPFLY AJR VOLUME = 615;
END3

PR IOy
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o FI'R ZONE 7: .
0 SUPPLY AIR VOLUME = 3000; .
3 END;:

- OTHER SYSTEM PARAMETERS: -
o SUPPLY FaN EFFICIENCY = ,6630; N

B

HOT DECX CUMTRUL = QUTSIDE &IW CUNTRIOLLEDS? -
HOT DECK CUMTROL SCHEDULE = (200 AT %,80 AT 70); -
COLD DECK TEMPRRATURE = 583
COLD DPECK THROTTLING RANGE = 163
MIXED AIR CONTROL = ENTHALPY ECONOMY CYCLE;
DESIRED MIXED AIR TEWPERATURE = §S;
END;
EQUIPMENT SCHEDULES: .
HEATING COIL UPERATION = CONTINUNUS,T78 MAXIMUM TEVPERATURE,
«400 MINIMUM TEMPERATURE;
CUOLING COIL UPERAYION = QON,58 MINIMUM TEMPERATURE:
MINIMyUM VENTILATION SCHEDULE = QA VENT;

END;
EVD SYSTEM:
UMIT VENTILATOR SYSTEY 101 *UNIT HEATER® SERVING ZONE 1017
FOR ZUNE 10} :
SUPPLY AIR VALUME = S00;
REMEAT CAPACITY = S0000;
EnD;
EQUIPMENT SCHEDULES
SYSTEM UPERATION = INTERMITTENT} -
HEATING COIL OPERATION = CONTINUOUS,78 MAXIMUM TEMPERATURE; <
END3 D
OTHER SYSTEM PARAMETEPS -
MIXED AIR CUNTROL = FIXED AMOUNT; =
OUTSIDE AIR VULUME = 0.} v

HOT DECK CONTROL = QU1>:DE 2IR CONTROLLED;
HOT DECK CONTROL SCHEOULE = (200 AT S,80 aT 70); "!
ENDJ -
END SYSTEM; iy
UNIT VENTILATOR SYSTEM {02 *UNIT HEATER® SERVING ZONE 102; B

FOR ZONE 102
SUPPLY AIR VOLUME = S00;

REHEAT CAPACITY = 50000; -3
END;

EQUIPMENT SCHEDULES ?!!
SYSTEM OPERATION = INTERMITTENT; -
HEATING COIL OPERATINN = CONTINUOUS,7& MAXIMUM TEMPERATURES R
END3 -]
OTHER SYSTEM PARAVETEPRS o
MIXED AR CONTRUL = FIXED AMOUNTS e
OUTSIDE AIR VOLUME = 0,3 s
HUT DECK CNNTHOL = UNTSIDE AIR CNWTROLLELN; ‘..

HUT DECK CONTROL SCHEUULE =2 (200 AT S,80 AT 70);
END3 d
END SYSTEM; e
SINGLE ZNNE DRAw THRY SYSTEM 1000 “BASEMENT® SERVING ZONE 10003 -9
FOR ZONE 1000 7o

SUPPLY AIR VOLUME = 112003 T

[ RadIPRL I .. « - .
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END; U
EWUIPMENT SCHEPULES S
SYSTEM OPERATION = INTEWMITTENT,78 MAXIMUM TEMPERATURE, -
«300 MINIMUM TEMPERATUKE; e

HEATING CUIL OPERATION = CONTINUOUS,78 MAXIMUM TEVPERATURE:
CUNLING fQIL UPERATINN = OFF; s

MINIMUM VENTILATIJON SCHEDULE = CONTINUYOUS; ad
EinD; "“
NTHER SYSTEM PARAYETERS s
MIXED A[R CONTRUL = FIXEUL AMOUNT; .
OUTSTVE AIR VOLUME = 11290;
SUPPLY FAn EFFICIENCY = ,819;
END;
END SYSTEWM;
E4D Fa™ SYSTEM DESCRIPTION:
REGIN CENTRAL PLANT DESCRIPTION;
PLANT | "DuM4aY PLANT® SERVING ALL SYSTEMS;
OTHER PLANT PARAMETERS:
REPURT VARIABLES = (1,2,3,4);
END:
END PLANT;
END CENTRAL PLANT NESCRIPTION;
END [NPUT;
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INPUT FILE = AOMIN}3

e THIS I8 a 3 ZONE MODEL
e OF THE ADMIMISTRATION BUILDING,

REGIN INPYT;
RUN COWTROL : NE~ ZONES, NEw SYSTEMS, PLANT,
UHITS(INSENGLISH,QUTSENGLISH)Y,
REPQRTS (ZONE LOADS,SYSTEM LOANS,COIL LOADS,SYSTEM,PLANT LOADS,
WALLS,ZUNE);
NEFINE LOCATINN:
FT CARSON = (LAT=38,75,L0MG=104,5,TZ27)3

END;
DEFINE DESIGN DAYS:

FT CARSUN SUMMER (MIGH=92,L0W=6}1,n8=59,DATE=221JUL,NEEKDAY,PRES=39D),

e FT CARSQOM WINTER (MIGH=10,L0W==2,nBz=2,DATE=21 JAN, NEEKEIID,PRES=390);
) END;

N TEMPORARY WALLS:

- WALL = (BRICK =« FACE 4 IN,

AIRSPACE = VERTICAL,
€8 = 8 IN HW CUNCRETE BLOCK):
wALL1= (€1 = 3,0 IN PLASTER QR GYP BOARD,

AIRSPACE = VERTICAL,

' el = 374 IN PLASTER OR GYP BOARD),

7 WALL2= (C8 « & IN Ww CONCRETE BLOCK);

ow's ¢ END}

N TEMPORARY RUOFS:

ROUF = (E2 = 1 / 2 Il SLAG NR STONE,

£E3 = 3 / 8 IN FELT AnD MEMBRANE,

B6 = 2 IN DENSE INSULATIOM,

N A3 = STEEL SIDING, -
IR 86 = 2 IN DENSE INSULATION,
o €4 = CEILING AIRSPACE,
~3 £S5 = ACOUSTIC TILE);:
b END;
Y TEMPORARY CUNTRULS (ADMIN COOL AND HEAT):

PROFILES:

CANDH = (1 AT 74, 0 AT 76., =1 AT 78)3

. SCHEDULESS

s- 4.

MONDAY THRU SUNDAY = (00 TO 24 = CaANDNH),
HOLIDAY = SUNDAY;

ymt 4 .

-

EnD;
TEMPORARY CONTROLS (ADMIN H ONLY)S

s
v e

3
2ara?

“i
)
Y
T

R
=

o



‘ PROFILES:
HOKLY = (1 AT 74, 0 AT 7o);

SCHEDULES:
MONDAY THRI) SUNDAY = (0u TO 24 = HONLY),
HOLIDAY = SyUNDAY3

L s
"t %e ftt

KRR

)
[

END;
TEMPORARY SCHEDULE (ADMIN UFFICFE OCCUPANCY):
SATURDAY THRU SUNDAY = (an T 24 = ,2),
MONDAY THRU FRIDAY = (17 TU 06 = ,2,06 TO 08 = ,5,08 Tu 17 :
12 T0 13 = ,67,13 1O 17 = 1,)3 .
END; Y
TEMPORARY SCHEDULE C(ADMI'¢ CLASSPOOM UCCUPANCY): ]

LA
s

‘l‘l‘

AL

A b, SN

‘-‘- »

*~ SATURDAY THRYy SUNDAY = (u0 YO 24 = 0,), j
" MOHDAY THRU FPIDAY = (11 TO 09 = 0.,09 TU 11 = 1,); -
. : END; X
i TEMPORARY SCHEDULE (DA VENT): !5
o SUNDAY THRU SATURDAY = (00 TO 24 =~ ,5); N
o END; -]
vt TEMPURARY SCHEDULE (UFF): "~
b SUNDAY THRU SATURDAY = (00 TN 24 = 0,)3 e
e END; R
T TEMPORARY SCHEDULE (AOMIN LIGHTS): i
MONDAY THRU FRIDAY = (20 TU 07 = ,49,.63,08 TO 18 = l.re82/00
. SATURDAY THRU SUNDAY = (00 TU 24 = ,49),
- NOLIDAY = SUNDAY;
E‘.': END;
o PROJECT = "ADMIN BUILDING®;
N LUCATION = FT CarsON;
% (1]
N e GRUUND TEMPERATURES FOR RALEIGH,KC (CALHMUUN,SC)
* N
| GROUND TEMPERATURE = (b4,65,65,66,69,72,75,74,74,73,70,67);
;-_: «n
--, LA ]
- WEATHER TAPE FRUM 01JAN THRU 31DEC}
24 BEGIN BUILDING DESCRIPTINN;
2N NURTH axIS=0,;
DIMENSTUNS: H1z10,7S;
’ SOLAR DISTRIAUTINN = =1; -
I ZUNE | "ZUMES 1,2,3,8,5,6,7": -
4 ORIGIN: (0,0,0); -
X NURTH axls = 0: -
5 RNOUOF 3 .
tc) FACING (180) RNUF (152.52 Ry 77)3 .
- - SLAB On GRADE FLUOR: B
FACING (180) FLUDK SLaB 4 IN (129,48 oY 77);
FLUOK: ‘
-l FACING (180) FLUDR3I9 (23,040 3Y 77); vy
s EXTERIUR waLLS: b
- FACING (0) wALL (140 BY H1), v
FACING (90) #ALL (20 3Y “i), N
FACING (180) waLL (178 BY H1) .

WITH WINDDAS )F TYPE SINGLE PANE WITW L 1"DS -
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(31.9R BY 1) AT (0,0),

FACING (270) w~wALL (20 RY H1)}

INTERNAL MASS: ALL2 (172 HY Hi);
«ALLS 10 UNCUOOLELU SPACES:

FaCING (0) mALL2 (38 3Y H]),

FACING (90) wWALL? (21 BY H1l).,

FaCING (270) naALL2 (21 uY Mi)3

INTERNAL MASS: wALL (16 BY M1)3

IWTERNAL 18S5S: ~ALL1 (US8,1 RY 1)}

- LIGHTS = 45,18, ADMIN LIGHTS}
X PEOPLE = S0, ADMIN CLASSROUM OCCUPANCY}
. PEOPLE = {3,ADMIN OFFICE OCCUPANCY?

COMNTROLS = A4DMIN COUL AND MEAT,201 HEATING,135 COULINGS
END ZQMES
ZOME 100 "ZUNES 101,102":
ORIGIN (0,0,0);
NORPTH AXIS = 0%
RUOF: .
FACING (180) RQONF (A2 HY 77);
SLAB ON GRADE FLDUR:
FACING (180) FLOOR SLAB 4 IN (66,03 BY 77);
FLOOR:

D
voe S Ty T
TR T Il

LS M S R R
. . R REREY
v Tee gty Nty

FACING (180) FLOJR39 (15,97 BY 77); -
EXTERIOR wALLS: et |
FACING (0) WALL (82,01 BY H1), e
FACING (90) waLL (77 aY HW1), L
FACING (1R0) walLL (82,01 BY ®1), o
FACING (270) WALL (77 8Y W{)} o9
INTERNAL MASS; wALLL (154,01 BY M1); o
LIGHTS = 33,18,A0MIN LIGHTS; - -3

CONTRULS SADMIN H ONLY, 104 HEATINGS
e PECPLE = 14,A0MIN OFFICE UCCUPANCY}
- END 20ME}
ZUNE 1uNnp "BASEMENT"
ORIGINCT77,0,0);
NORTH AXIS = ¢;
RASEMENT wALLS

STARTING AT (0,20,0) FACING (180) wALL2 (64 BY 8),
STARTING AT (64,20,0) FACING (270) WALL2 (20 %Y 8),
STARTING AT (64,0,0) FACING (1R0) wALL2 (98 BY 8),
STARTING AT (162,0,0) FACING (90) wALL2 (30 aY 8),
STARTING AT (162,30,0) FACING (0) wALL2 (162 BY 8),
STARTING AT (0,30,0) FACING (270) wALLR2 (10 BY 8);
CEILING
STARTING AT (0,20,R) FACING (180) CETLING39 (64 BY 10),
STARTING AT (04,0,8) FACING (180) CEILING3O (98 Ry 30);
SLAG ON GRADPE FLNUR
STARTING AT (0,3n,0) FACING (180) FLOOR SLAd 4 [N (84 BY 19),
STARTING aT (064,39,0) FACIMG (180) FLOOR SLAR 4 IN (94 oY 3y);
CUNTRULS = ADMIN H INLY,32 HEATING?
PEUPLE = 3,ApMIN OFFICE QCCUPANCYS
LIGHTS = 6,20,A0MTIN LIGHTS;
END 20nE;
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: EvD BUILDING OFSCRIPTINNG O
. Y RN
H [T S
L3 ] “. :
b AEGIN FAaM SYSTE4 pPFESCRIPTION?
- MULTIZONE SYSTEM | "MA[N" SERVIMG ZONE 133
FUR ZOMNE 1¢
SUPPLY AIR VOLUME =  14265;
EnD;
o JTHER SY5TeM PARAMETERS:
SUPPLY FAN FFFICIENCY = ,6630:
HOT VECK CUNTROL = DUTSIDE A[R CONTRULLEUL:?
nNT JECK CUNTROL SCHENDULE = (200 AT 5,80 AV 70):

)
A SR

COLD DECK TFMPERATURE = 58;
COLD DECK THROTTLING RANGE = lo;
MIXED AIR CONTROL = EMTHALPY FCOnNOYMY CYCLE;
DESIRED MIXED AIR TEYPERATURE = $5;
END:
EQUIPMENT SCHEDULES?
HEATING CUIL OPERATINN = CONTIMUDUS, 78 4AXIMUM TEVMPERATURE,
=400 MINIMUM TEMPERATURES
COOLING CQIL QPERATION = (M,58 MINIMUM TEMPERATJRE?
MINIMUM VENTILATIOM SCHEDULE = OA& VENT;

A e &b

(St

[ SNy

END:
EMD SYSTEM;
UNTT VENTILATUR SYSTEM 100 "UNTT HEATER®™ SERVING ZONE 100;
FOR ZINNE 100
SUPPLY AIR VvIOLUME = 1000}
REMEAT CAPACITY = 1000003

I T
L S

U
S
st

END S
EQUIPMENT SCHFOULFS:
SYSTEM UPERATION = INTERMITTENT;
HEATING COIL OPERATION = CONTINUOUS,78 MAX]4u¥ TEMPERATUPE:
END
JTHER SYSTEM PARAMETERS:?
MIXED AIR CUNTRUL =FIXED aMUUNT;
NQUTSIDE AIR VILUME = 0.7
HUT NDECK CONTRNL = QUTSINE AlR CONTROLLED;
HUT DECK CNITROL SCHEDULE = (200 AT 5, 80 Af 70);

i o A Y

sl
H

ENU? -
END SYSTEY; i
SINGLE ZNNE DRA# THRU SYSTEM 1000 "AASEMENT™ SERVING ZONE 10003 i
FUR ZONE 1000 .
SUPPLY AIR VULUME = 112003 O
i EnD; R
EQUIPMENT SCHEDULES
SYSTe™ NDPERATIUN = INTERMITTENT,7R MAXIMUY TEMPERATURE,
=300 MINIMUM TEAPERATIRE;
HEATTYG CHIL UPERATING = CONTINUOUS,78 vAJIMUM TEVPERATURES
CONLTWG COIL UPERATINYN = NFF3
MIN[MUM VENTILATI )N SCHEDULE = CNwTINUOUS;
END; -
OTHER SYSTEM PARAMETERS V-

Tve s e o
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MIXED A[R COUNTROL = FIXEN AMOUNT}

OUTSIOF AIR VOLUME = 112003

SUPPLY FAN EFFICIENCY = ,819;
Enl;

END SYSTEV;

END FAN SYSTE4 DESCRIPTINNG

K

LR

L 8 4

JEGIN CEMTRAL PLANT OESCRIPTION;

PLANT | "OyMMY PLANT" SERVING ALL SYSTEVS;

UTHER PLANT PARAMETERS:
REPORT VARIABLES = (l,2,3,4);
END3
END PLANT;
END CENTRaL PLANT DESCRIPTION;
END INPUT;
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. THIS I3 a4 S ZONE MODEL -
a GF TWE AQMINISTRATING HUILDING, -
. T
na .
o INTERNAL “aSSES INCLUDED, T
x o
- s
L ”‘
#« ZOME | UCCUPANCY S8 PEQPLE,ADMIN CLASSROOM OCCUPANCY N
T o

«n .
BEGIN INPUT; =
RUN CONTROL : nEw ZONES, MEW SYSTEMS, PLANT,

UNTITS(INSENGLISH,OUTSENGLISH),

REPORTS (ZONE LUADS,SYSTEM LOADS,COIL LOADS,SYSTEM,PLANT LDNADS,

WALLS, ZJINE);

DEFINE LNCATION:

FT CARSON = (LaT=38,75,L0MG=104,5,T2=27);

EqD;

DEFINE DESIGN Davs:
FT CARSON SUMMER = (MIGH=92,LUw=6],wWB=59,DATE=21JUL,WEEKDAY,PRES=394),
FT CARSUN WINTER = (HIGH=10,LUW=e?,nBRz=2,0ATE=21JAN,NEEKED,PRES=S9y);

END;
TEMPORARKY wWALLS:
wALL = (BRICK « FACE 4 IN,
ATRSPACE = VERTICAL,
C8 =« A IN MmN CIONCRETE BLOCK);
nALLLI= (E1 = 3/4 T4 PLASTER R GYP ROAKD,
AIRSPACE = VERTICAL,
£l = 3,4 IN PLASTER UR GYP RQARD),
wALL2= (CB = 8 IN HA CUNCRETE BLUCK);
END;
TEMPORAKY RQUFS:
ROOF x (E2 = 1 /7 2 IN SLAG OR STONE,

LIPRIPR AL
P

. e
A
PR 3
xl‘

€E3 = 3 7 8 IN FELT AND MEMBRANE, i
B6 = 2 IN DENSE IMSULATIUN, iy
A3 = STEEL SIDING, T
B6 = 2 It UENSE IMSULATION, S
E4 = CETLING AIRSPACE, B

£S5 = ACNUSTIC TILE):
E1D; ?!!
TEMPORARY COMNTROLS (AD™IN CONL AND HFAT): -4
PRUFILES: e
CawlPH = (1 AT 74, 0 AT 76., =1 AT 78); s

SChEDULES?:

.

e e - - .
e ‘ '

. ."-' . . 4, x. . .
. 0o
NN A,

’
.
iia A

'

MONDAY THRyY SUNDAY = (00 Tg 24 = CANDH),

.
Gt

»
e
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s
B .

o,

PN Ly
B HOLTDAY = SUHDAY; -
" END; N
RN TEMPORARY CUNTROLS (ADMIN H OuLY): X
- PROF ILES; '2*

3 3

=)
-
A

HONLY = (1 AT 74, 0 AT T7o);

'~

SCHEDULES:
MUNDAY THRU SUNDAY = (00 T1 24 = S0WLY),
HJLIDAY = SyNDAY; N

Bl

Eubh;
TEMPYRARY SCHEDULE (AOMIW OFFICE OCCUPAMNCY):
SATURDAY THRY SUNDAY = (00 TD 24 - ,2),
MONDAY THRU FRIDAY = (17 TO 06 = .2,06 TU 08 = ,5,08 TO |2 = 1,0,
12 TO 13 = 67,13 70 17 = 1,.)3
END3
TEMPURARY SCHEDULE C(ADMIN CLASSPUOM OCCUPANCY):
SATURDAY THRU SUNDAY = (00 YO 24 < 0,),
MONDAY THRU FRIDAY = (11 TO 09 = 0,,09 TO 11 = 1,.)}
END:
TEMPORARY SCHEDULE (NA VENT):
SUNDAY THRU SATURDAY = (00 TO 24 -« ,S)3
END;
TEMPORARY SCHEDULE (OFF):
SUNDAY THRU SAaTURDAY = (00 TD 24 = 0,)3
END3
TEMPORARY SCHEDULE (ADMIN LIGAHTS):
MONDAY THRU FRIDAY s (20 TO 07 = ,49,,63/,08 TO 18 © L.r.82r.63),
SATURDAY THRU SUNDAY = (90 TU 24 = ,49),

HOLIDAY = SUiDaY; "
END3 R
PROJECT = "ADMIN RUILDING";
LUCATION = FT CARSON? .
LR -
e GRUUND TEMPFRATURES FOR RALEIGH,NC (CALMQUN,SC) ke

L

e ‘.
GRUUND TEMPERATURE = (64,65,65,66069,72,75,74,74,73,70,67); o
L X 3 A
ALATHER TAPE FRUM 01JAN THRU 310ECS R
REGIN BUILOING DESCRIPTION:
: . NURTH AX1S=20,.} 1
: DIMENSIUNS: W1210,753 .
SULAR DISTRIBUTION = =1; S
ZOME | "WURK AREASCZONES 1,3,4,5,6,7)"¢
URIGIN: (0,0,0)3 .
NORTH AXIS = 07
ROOF: w
FACING (180) ROUF (98,47 8Y 77);
SLAB 0i GRADE FLUNR: o
FACING (180) FLOOR SLAR 4 IN (82,87 BY 77)3
FLuow: o
FACING (180) FLONR39 (15,60 By 77); T
EXTERIJR walLLS¢ -
FACING (0) nALL (140 BY H1), =
FACING (90) wALL (20 BY w1), =3

e
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AT e
P a4

Y

BE

FACING (180) wALL (116 BY Wi1)
wITH WINDOwWS QOF TYPE SINGLE PANE WITH b6LINDS
(31.98 AY n1) AT (0,0),
FACING (270) wALL (20 Ry H1);
INTERNAL MASS: aBLLL1 (246,74 BY HY);
INTERNAL MASS: wALL2 (172 HY Hy);
INTERNAL MASS: wALL (1s dY H1);
#ALLS TO UNCDOLED SPACES:

FACING (90) wafLZ (21 Ry H1),

FACING (270) wALL2 (21 BY H1);
RQOF ¢

FACING (180) ROOF (14,88 BY 77)3
SLAH ON GRADF FLOQR:

FACING (180) FLOUR SLAB d IN (7,44 BY 77);

THTERNAL “ASS wALLt (212,08 RY M1)}
FLOOQR:

FACING (180) FLOURS9 (7,44 BY 77)3

LIGHTS = 4S.2, ADMIN LIGHTS;

PEOPLE = S8, ADMIwy CLASSROO% UCCUPANCY}

PEOPLE = 4,ADMIN QFFICE NOCCUPANCY}

CONTROLS = ADMIN COOL AND HEAT,1408 HEATING, {16 COOLINGS
END ZONE}

ZOME 2 “HALLWAY":

ORIGIN (0,0,0);

NORTH AXIS = 03

ROOF 2
FACING (1A0) RUOF (39,17 8Y 77)s
SLAB ON GRADE FLOOR:
FACING (180) FLOOR SLAS 4 IN (39.17 8BY 77);
EXTERIOR wALLS!
FACING (180) wWALL (62 BY Ni1):
WALLS TQ UNCOQLED SPACES:
FACING (Q) walLL2 (38 By #H1)s

PEGPLE = 1,ADMIN QFFICE OCCUPANCY;

CONTROLS =AOMIN COOL AND MEAT,S3 HEATING,19 CODLING;
END ZONES

IONE 100 "STORAGE ARFAS":

ORIGINM (0,0,0);
NORTHM AXIS = 03
RQOF 2
FACING (180) ROOF (82 8Y 77);
SLAB ON GRADE FLUQRS
FACING (1R0) FLOJR SLAR 4 IN (686,03 uY 77)3
FLOOR
FACING (180) FLONR39 (15,97 BY 77);
EXTERIOR wALLS:
FACING (0) wALL (82,0t RY H1),
FACING (90) WALL (77 sY M1),
FACING (180) waLL (R2.91 RY HN1),
FACING (270) WALL (77 8Y Wi);
INTERNWAL MASS; wALLL (154,01 BY H1);
LIGHTS = 33,18,ADMIN LIGHTS;
CONTRULS =2ADMIN N ONLY,104 HEATINGS
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PENPLE = 14,8pMIN DFF[CE UCCUPANCY;
END ZUNES
¢ONE 1000 "HASEMENT™

NRIGINC?7,0,0):

NORTH AxIs = ¢3

HASEMENT wALLS L
STARTING AT (0,20,0) FACING (180) wALL2 (64 &Y 8), R
STARTING AT (64,20,0) FACING (270) wALL2 (20 BY H), S
STARTING AT (04,0,9) FACING (180) waLL2 (9% yY 8), —_
STARTING AT (162,0,0) FACING (90) wALL2 (30 BY B), |
STARTING AT (1062,30,0) FACING (0) WALL2 (162 8Y B8),
STARTING AT (0,30,0) FACING (270) wWALL2 (10 BY 8):

IMTERIAL “88S: wALLL (154,01 BY HY); PRI

CEILING
STARTING AT (0,29,8) FACING (180) CEILING39 (b4 BY 10),
STARTING AT (04,0,8) FACING (1R0) CEILINGSS (98 RY 3n);

SLAH (ON GRANDE FLNUR
STARTING AT (0,30,0) FACING (1B0) FLOOP SLAD 4 IN (64 BY 10),
STARTING AT (04,30,0) FACIMG (180) FLOOR SLAB 4 IN (98 oY 30);

CUNTRULY = ADMIN H UNLY,32 HEAYIMNG;

PEOPLE = 3,ADMIN NFFICE QOCCUPANCYS
LIGHTS = 6,20,ADMIN LIGHTS;

END ZOnE}

END BUILDING DESCRIPTINNS
£ 2]

N

h

JEGIN FAN SYSTEY DFSCRIPTION} .
AULTIZONE SYSTEM 1 "MAIN" SERVING ZUNES 1,25
FOR ZONE 13
SUPPLY AIR VOLUME = 122905
END;
FUR ZUNE 23
SUPPLY AIR VOLUME = 19753
END;
UTHER SYSTEM PARAMETERS:
SUPPLY FaN EFFICIENCY = ,6630¢
HOT DECK CONTRUL = OUTSIDE AIR CONTRULLEDS
HOT DECK CONTROL SCHEDULE = (200 AT %,80 AT 70);
COLD DECK TEMPERATURE = 58;
COLD NECK THROTTLING RANGE = 1o
MIXEy ATR CONTRNL = ENTHALPY ECONOMY CYCLE;

slalalelcann

DESIRED MIXED AIR TEMPERATIRE = 55;
ENDS
ENUIPMENT SCHEDULES:
MEATING CHOIL UPERATIOM =z CONTINUNYS, 74 4AxIMUM TEMPERATURE,
«300 MINIYUM TEMPEQATURE;
CONLING CUOIL OPERATINN = (ON,58 MINIMUM TEMPERATURE?
MINIMUM VENTILATIUM SCHEDULE = UA VENTS
EMND;
END SYSTEM;
UNTT VENTILATQR SYSTEM 100 "UNIT HEATER® SFNVIML JONE 100;
FOR ZDNE 100
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SUPPLY AIR VOLIME = 1000}
REHEAT CAPACITY = 1000003
ENUS
EQUIPYENT SCHEDULES:
SYSTEM OPERATION = INTERMITTENT;
HEATING COTL OPERATION = CONTINUUUS,78 MAXT MM TEMPERATURES
END}
UTHER SYSTEM PARAMETERS:
MIYED AIR CUNTRUL sFIXED AMUUNT;
OUTSIDE AIR VOLUME = 0.;
HUT DECK CONTROL = QUTSIDE AIR CONTROLLED;
HUT DECK CONTROL SCHEODULE = (200 aT S, 80 87 70);
END3
END SYSTEM;
SINGLE ZOnE DPRAN THRU SYSTEM 1000 "3ASEMENT" SERVING ZNwE tu0us
FUR ZONE 1000
SUPPLY AIR VULUME = 112003
END;

EQUIPMENT SCHEOULES
SYSTEM NPERATIUN = INTERMITTENT,78 MAXIMUM TEMPERATURE,
=300 MINIMUM TEMPERATURE;
HEATING COTL OPERATION = CONTINUOUS,78 MAXIMIM TE4PERATURES
CJOLING COIL OPERATION = QFF)
;INIMUM VENTILATION SCHEDULE = CONTINUOUS;
END3
OTHER SYSTEM PARAMETERS
MIXED AIR CONTRUL = FIXED AMOUNTS
OUTSIDE AIR VOLUME = 11200¢
SUPPLY FAil EFFICIENCY = ,819;3
EnD;
END SYSTEM;
EWD FaN SYSTEM DFSCRIPTINN:
LR
*w
LX 1
BEGIN CENTRAL PLANT DESCRIPTI'IN;
PLANT 1 "DUMMY PLANT" SERVING ALL SYSTEMS}
UTHER PLANT PARAMETERS:
REPORT VARIABLES = (1,2,3,4):
END3
END PLANTS
ENO CENTRAL PLANT DESCRIPTIQNM;
E 4D INPUT;
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APPENDIX C: BLAST INPUT MODELS FOR THE DENTAL CLINIC

e
w INPUT FILE = DCHMCHBI
L ¥4
n THI3 [S THE DENTAL CLINIC USED [N THE BLAST VALIDATION (7/9/81)
o STULIES.
&
2 ]
"N
L 5 2
LR ]
e THE AMOUNT OF HEATING AND COOLING IS SET TO KEEP THE
*a BUILDING TEMPERATURE SETWEEN 66 AND T7HF ALL YEAR,
*x
3EGIN INPUT;
RUN CONTROL: NEw ZOMES, NEw AIR SYSTEMS, PLANT,
UNITS(Iv = ENGLISH, OUT = ENGLISH),

J%

2y paly
Foud

A

N REPURTS(ZONE LOADS,SYSTEM,SYSTF4 LOADS,COIL LUADS,PLANT LUADS, wALLS, ZUNE);
D TEMPORARY LOCATION:

3 RALMC = (LAT = 35,83, LONG = 78.83, TZ = S);

END;
TEMPUKARY DESIGN DAYS:
RALNCSUM = (HIGH= 92, LOw= 71, wbs 75, DATE= 21Jul.,
PRES= 4085, wWS= 440, DIR= 270,
CLEARNESS= 1, WEEKDAY);
RALNCWIN = (HIGH= 29, LNw= 14, AB= 10, DATE= 21JAN,
PRES= 405, ws= 1320, DIR= 325,
CLEARNESS= .1, WEEKEND),
END;
TEMPARARY SCHEOULE (OFF):
SUNDAY THRU SATURDAY = (00 TQ 24 = OFF),
HOLIDAY = SunhaY;
END;
TEMPORARY SCHEDULE (ALL Z4UNES PEOPLED:
MUNDAY THRU FRIDAY 2 (17 TN 07 = 0ere5re94s.92¢.794:52¢.50,.72,
«68r.61,.28),
SATURDAY THRU SUNDAY = (00 TN 24 = 0),
HOL1DAY = SunpAY:
END;
TEMP(RARY SCHEDULE (CLINIC LIGHTS AND EJUIPMENT):
MONDAY THRU FRIDAY = (tQ TO 07 = .3“:.5'0-900-98'.95'-561
0720.ql'.981c95'-7°l-30l0“0)l
N SaTURDAY THRY SUNDAY = (00 TO 24 = .34),
- HOL IDAY = SyNDAY}
ExD;
TEMPORARY CUNTROLS (CLINIC CONTROLS)?
PROF TLES?
CUNSTANT = (1 AT b6, 0 AT 68, =,125 AT 70, =1 AT 340);
SCHEDULES:
MONDAY THRU SUNDAY = (00 T 24 « CONSTANT),
HOLTDAY =z SUNDAY;
£403
TEMPNKARY WALLS:
EwdLLl = (RRICK = FACE 4 IN,
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CONCRETE = CFMENT MURTAR 172 [N,
CAINCRETE = CEMFNT MURTAR 172 IN,
CONCREYE = CEMENT MURTAR 1/2 [N,
CONCRETE = CEMENT MURTAR §/2 IN,
C3 = 4 [N HA CONCRETE 8LOCK,

R1 « AIRSPACE RESISTANCE,
HUYILDING 4NARY = GYPSUM PLASTER 1 /7 2 IN),
PwAi L] (RYILDING S0ARD =« GYPSUM PLASTER 1 7 2 1IN,
A1 = AIRSPACF RESISTANCE,
RUILNING H0ARD = GYPSUM PLASTER § /7 2 IN),
PwapL?2 (C8 = 8 IN Hw CONCRETE HLOCK,
Bt = AIRSPACE RESISTANCE.,
AYILDING A0ARD =« GYPSUM PLASTER 1 7 2 IN),
CPwALL (41 = 1 IN STUCCO,
C10 = B IN WWw CONCRETE,
€1 = 3 7 4 [M PLASTER OR GYP 9NARD)}
END}
TEMPORARY ROOFS:
ROOF1 = (&2 1/ 2 IN SLAG OR STONE,
E3 3/8 IN FELT AND MEMBRANE,
A3 STEEL SIDING,
E4 CEILING AIRSPACE,
6a 3 IN INSULATION,
ES ACOUSTIC TILE),
CPCEIL =(FINTSH FLOORIMNG = TILE 1/16 [N,
C10 = 8 IN Ha CDNCRETE,
81 = AJRSPACE RESISTANCE,
82 = 1 I4 INSULATIUN)}
EnD;
TEMPORARY FLOURS:
FLOURL = (B2 =« 1 IN INSULATIGw,
By = AIRSPACE RESISTANCE,
C10 = 8 TN WW CUNCRELTE,
FINISH FLOORING = TILE 1716 IN),

CPFLOOR = (DIRY 12 [N):
END3
TEMPORARY DUNORS:
WINDUW PANEL = (GLASS = HEAT ABSORBING PLATE 1/ 2 IN.
INSULATION « CELLULAR GLASS 2 IN,
C3 = 4 IN Hw CONCRETE BLOCK,
BUILDING ANARD « GYPSUM PLASTER 1 7/ 2 IN);
END}
PROJECT= "DENTAL CLINIC = FT BRAGS NC%;
LOCATION = RALNC;
GROUND TEMPERATURE 3 (59,60,61:,62,66,70,74,72,69,66,64,61)3
WEATHER TAPE FRUM 01JAN THRU 31DECS
TS
REGIN BUILDING VESCRIPTIONS
NORTH AXIS = 0.3
DIMENSIUNS: MEIGHTY =2 9,, M 2 0, E =2 90, S = 180, N = 270;
CRAWL SPACE 1000 "CRAAL SPACE":
NRIGIN2(0,0,-2,5);
NORTH AXIS = 03
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CRAwL SPACE CFILING:
STARTING AT (0,0,2.95) FACING (S) CPCEIL (92 BY 102);
SLAB ON GRADE FLOOME
STARTING AT (0,102,0) FACING (S) CPFLCOR (92 oY 102):
BASEMENT waALLS:
STARTING AT (0,0,0) FACING (S) CPaALL (92 By 2.5),
STARTING AT (92,0,0) FACING (E) CPwWALL (102 BY 2.5),
STARTING AT (92,102,0) FACING (N) CPwALL (92 BY 2.5).
STARTING AT (9,102,0) FACING (w) CPadLL (102 pY 2,5)7
END ZUNE;

ZJNE | "NURTH LAR®:
ORIGIN:(14,83,0);
NIORTH AxIs = 03
EXTERIUR wALLS:
STARTING 4T (31,19.,06) FACING (N) EwALLL (3% 3Y MEIGHT1)
AlTH WINDOWS OF TYPE SIMGLE PANE TINTED a~INDUW
(b.66 RY 4,25) AT (10,4)
wITH DOORS OF TYPE wWINODOW PANEL
(0.6 BY 4,0) AT (10,0)
wITH WINDOAS OF TYPE SINGLE PANE TINTED #INDUW
(3.33 BY 4.,25) AT (27.5,4)
wITH DUORS OF TYPE wWINOOw PANEL
(3.33 BY 4,0) AT (27.5,0)
wITH OVERHANGS (S0 BY 3) AT (=1N,HEIGHTL):
PARTITIONS:
STARTING AT (31,0,0) FACING (E) PwALL2 (19, BY HEIGHTL),
STARTING AT (0,0,0) FACING (S) PWALLL (31 By HFIGHTL),
STARTING AT (€0,19,,0) FACING (W) PwWALLL (19 BY HEIGHT1);
ROUFS:
STARTING AT (0,0,HEIGHT]Y) FACING (8) ROOFI (3t 8BY 19.);
FLOOR 0OVER CRAwl SPACE:
STARTING AT (0,19,,0) FACING (S) FLOOR1 (31 By 19,);
PEOPLE = d4,alLL ZONES PEDPLE;
ELECTRIC EQUIPMENT = 10.,24,CLINIC LIGHTS AND EGUIPMENT;
LIGHTS = 5,73,CLINIC LIGHTS AND EQUIPMENT;
CUNTROLS = CLINIC CUMTRULS, 0 HEATING, 7S.4 COOLING:
END ZUNE3?
ZINE 2 "NURTH WEST LAH":
ORIGINS(0,83,0);

NORTH AXIS = 03
EXTERIUR walLLS:
START[NG AT (0,0,0) FACING (S) EWALLY (4 BY HMEIGHTY)
AITH OVERHMANGS (7 BY 83) AT (=3,HEIGHT])
AITH WINGS (HEIGHT1 oY 83) AT (4,0),
STARTING AT (0,19,0) FACING (w) EAALLL (19 oY HEIGHT1)
wITH OVFRMAMGS (108 uY 3) AT (=3,HEIGHTL),
STARTING AT (14,19,0) FACING (N) EwALL! (14 RY HELIGATI1)
ALTH AINDOWS NF TYPE SINGLE PANE TINTED wI4Duw
(5,33 BY 4,25) AT (,5,4)
wITH NDJYOR OF TYPE AINDOW PANEL
(5.33 BY 4,2) AT (.5,0)
AITH OVERMANGS (60 RY 3) AT (=d2,MEIGHT1);
PARTITIO0LS:
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STARTING AT (14,6,.5,0) FACING (E) PwWALLL (11.5 oY HEIGHTL),
STARTING AT (4,0,0) FACING (S) PwaLLl (10 4y HEIGHTL)}
ROUF S
STARTING AT (0,0,HEIGHT1) FACING (S) ROOF1 (td BY 19);
FLUNR UVER CRAwL SPACE:
STARTING AT (0,19,0) FACING (S) FLOURY (14 8BY 19);
PEUPLE = 2,ALL ZONES PEOPLE:
LIGHTS = 2,18,CLINIC LIGHTS AND EQUIPMENT;
ELECTRIC EQUIPMENT = 6,82,CLINIC LIGHTS AND EQUIPMENT;
GAS EWUIPMENT = S,CLINIC LIGHTS AND EQUIPMENT;
CONTROLS = CLINIC CONTROLS, 0 HEATING, 65 COULING:
EinD ZUNE}
ZONE 3 "wEST OPER RMS":
ORIGINS(0,13,0);
NURTH AXIS z 0,7

EXTERIUR waALLS:
STARTING AT (0,70,0) FACING (w) EwNALLY (70 8Y HEIGHWTY)
wITH WINDOWS OF TYPE SINGLE PANE TINTED wlnOUW
(5 Y 8,9) REVEAL (3,67) AT (,5,0,08S)
~#ITH OVERHANGS (387 oY 3) AT (=16,HEIGHT])
wITH WINDO#S OF TYPE SINGLE PANE TINTED wInDUW
wITH DOORS OF TYPE wINOOWw PANEL
nwITH WINDOWS OF TYPE SINGLE PANE TINTED ~INDQOW
(6,66 BY 4,25) AT (33,4)
#~lTH DOORS OF TYPE WINDOA PANEL
(b.66 BY 4,0) AT (33,0)
wITH AINMDOwWS OF TYPE SINGLE PANE TINTED ~INDUW
(h,66 BY 4,25) AT (53,4)
wITH DOORS 7F TYPE WINOON PANEL
(b.66 BY 4,0) &T (53,0)3
PARTITIONS:
STARTING AT (0,U,0) FACING (8) PWALLY! (19 BY HEIGHTY),
STARTIMG AT (19,5,0) FACING (E) PaALL] (S9 BY MEIGWTY),
STARTING AT (19,70,0) FACING (N) PWALLY (19 RY HEIGHMTL);
ROUFS?
STARTING AT (0,0,HEIGHTL) FACING (S) RNOFL1 (19 BY 70);
FLOOR OVER CRAwL SPACE:
STAKTING AT (0,70,0) FACING (S) FLOORY (19 dY 70);
PEOGPLF = 11,ALL ZNNES PEQPLE;
LIGHTS = 7,14,CLINIC LIGHTS aND EQUIPMENT;
ELECTRIC EQUIPMENT = 3,41,CLINIC LIGHTS AND EJUIPMENT}
CONTROLS = CLINIC CONTROLS, 9 HEATING, 65,8 CNULING?

END 20NE?}

ZUNE 4 "LUCKER RMg":
DRIGINE(18,19,0)3
NURTH AXIS = 0,5

PARTITINNS:

STARTING AT (0,0,0) FACING (S) PaallLl (13 By mEIGHTL),
STARTING AT (13,0,0) FACING (E) PaALL} (S9 AY WEIGHT1),
STARTING AT (13,59,0) FACIMG (N) Pwalll (13 8y HEIGnTY),
STARTING AT (0,59,0) FACING (w) PaAALLY (59 8Y MEIGWHT1);
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( ROUFS:
' STARTiNG AT (U,0,HE[GHTL) FACING (S) KNOOFL (13 8Y S9);
' FLUOR QVER CRAxL SPACE:
STARTING AT (0,59,n) FACING (S) FLOORL (13 oY S9);
PEOPLE = 2,ALL ZUNES PEQOPLES
LIGHTS = 3,96,CLINIC LIGHTS aMDh ERUIPMENT;
ELECTRIC EQUIPMENT = 0,CLTNIC LIGHTS AND EQUIPJENT;
CONTROLS = CLINIC CNNTROLS, | HEATIMG, 15,2 COULING?
END ZUNE:
ZONE S “LIHBRAKY CUMNF &v§":
ORIGINS(31,47,0):
NURTH AXIS = 03
PARTITIONS:
STARTING AT (0,0,0) FACING (S) PwWaLLl (e 8Y HEIGHTY),
STARTING AT (6,0,0) FACING (E) PwabLltl (3 8Y HEIGHTL),
STARTING AT (6,3,0) FACING (S) PwWalLL) (12 BY HELIGHTL),
STARTING AT (18,3,0) FACING (E) PaALLL1 (29 BY HEIGHT1),
STARTING AT (18,36,0) FACING (N) PwaLL1 (30 HY HMELIGATL),
STARTING AT (=12,36,0) FACING (w) PwALL1 (6 HY HELGATYL),
STARTING AT (=-12,30,0) FACING (S) PwALL1 (12 8Y HEIGHT1),

-

RIS WS

*

STARTING AT (0,30,0) -FACING (w) PwALLYL (30 oY HEIGHT1):

ROOFS:
STARTING AT (0,0,HF[GHYL) FACING (S) KOOF1 (6 B8Y 3),
STARTING AT (0,3,dEIGHT1Y FACING (S) RDOF1 (18 bY 33),
STARTING AT (=12,30,HEIGHT1) FACING (S) RUDFL (32 RY 6);

FLOORS OVER CRAWL SPACE:
STARTING aT (0,3,0) FACING (S) FLOOR1 (e BY 3),
STARTING AT (0,36,7) FACING (S) FLOORY (18 By 33),
STARTING AT (=12,36,0) FACING (S) FLOORL (12 6Y 6)3

PEQOPLE = 4,ALL ZUNES PEOPLE;

LIGHTS = 3,28,CLINIC LIGHTS aAND EQUIPMENT;

ELECIRIL EUWUIPHMENT = 3,41,CLINIC LIGATS AND EQUIPMENTS

CONTROLS = CLINTIC CONTROLS, 1 HEATING, 26,5 COULING?

END ZUME;
ZINE o "wAITING ROOM":

ORIGINZ(19,13,0);
NORTH AXIS = v,;

PARTITINNS:
STARTING AT (0,0,0) FACIMNG (S) PwALL1 (42 8Y HEIGHTL),
STARTING AT (42,5,5,0) FACING (N) PwALL1 (12 BY HEIGHT1),
STARTING AT (30,5,5,0) FACING (E) PwALL1 (31 BY HEIGHT1),
STARTING AT (31,36,5,0) FACING (N) PWALL1 (12 BY HEIGHTL),
STARTING AT (18,36,5,0) FACING (W) PwALL1 (3 BY HEIGHTY),
STARTING AT (18,33,5,0) FACIMG (N) PwWaALLY (6 RY HEIGHT!),
STARTING AT (12,33,.5,0) FACING (W) PaaLLl (28 RY MEIGHTY!),
STARTING AT (12,5.5,0) FACING (W) PwALLY (12 8Y HEIGHT1);

RNUFS:
STARTING AT (0,0,MELIGHTL) FACING (S) ROUF1 (42 wBY S5,5),
STARTING AT (12,5.S5,HEIGHT1) FACING (S) RCNFI (18 By 28),
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STARTING AT (18,33,5,HEIGHT1) FACING (S) KOUF1 (12 8Y 3);

FLOORS OVER CRAWL SPACE: .
STARTING AT (0,5.5,0) FACING (S) FLOORY1 (42 BY S.5), IEENEY,
STARTING aT (12,33,5,0) FACING (8) FLOOR1 (18 BY 28),
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STARTING AT (18,36,5,9) FACING (S) FLOORY (12 BY $);
PEUPLE = 31,aLL ZNNES PEOPLE;
LIGHTS = 2,73,CLINIC LIGHTS AND EQUIPMENT;
ELECTRIC EQUIPMENT = 1,82,CLIMIC LIGHTS AND EQUIPMENTS
CONTROLS = CLINIC CONTROLS, 8 HRATING, 32.2 COULINGS
END ZONES
ZONE 7 "RECORDS AnD SUPPLY"™:
ORIGINZ2(49,18,5,0);
NURTH AXIS = 0,7
PARTITIONS:
STARTING AT (0,0,0) FACING (S) PWALLY (12 AY HEIGHTL),
STARTING AT (12,0,0) FACING (E) PaALL]l (45 HY MEIGHTL),
STARTING AT (12,45,0) FACING (S) PWALLI (e 8Y HEIGMTY1),
STARTING AT (18,45,0) FACING (E) PwALLt (13 BY HEIGHT1),
STARTING AT (18,58,0) FACING (S) PWALLL (7 HY MEIGHTY),
STARTING AT (25,64,5,0) FACING (M) PwalLL2 (25 RY HEIGHT!),
STARTING AT (0,64,5,0) FACING (w) PwALLL (64,5 BY HEIGHTE)3
ROUFS:e
STARTING AT (0,0,NEIGMTL) FACING (8) ROOF1 (12 8Y 64,5),
STARTING AT (12,4S,MEIGHT1) FACING (8) ROOF1 (6 BY 18.5),
STARTING AT (18,58,HEIGHTL) FACING (8) ROUFL (7 BY 5,5);
FLOORS OVER CRAWL SPACE:
STARTING AT (0,64,5,0) FACING (8) FLOOR!1 (12 BY 64.5),
STARTEING AT (12,64,5,0) FACING (S) FLOOR! (6 8Y 18.5),
STARTING AT (18,64,5,0) FACING (8) FLOOR1 (7 BY S5,.5)s

PEQPLE = 7,ALL ZUNES PEOPLES
LIGHTS = 4,37,CLINIC LIGHTS AND EQUIPMENT}
ELECTRIC EQUIPMENT = 3,41,CLINIC LIGHTS AND EQUIPMENT?
CONTROLS = CLINIC CONTROLS, 5 HWEATING, 30,9 COOLING?
END ZONE3 X
23%E 3 "XRAY":
ORIGINS(CO1,13,0)7
NORTH AXIS = 0,3
PARTITIONS:
STARTING AT (0,0,0) FACING (S) PwALL1 (16 BY HEIGHTL),
STARTING AT (16,0,0) FACING (E) PwALLY (69 BY HEIGHT1),
STARTING AT (16,69,0) FACING (N) PwaALL2 (4 BY HEIGHT1),
STARTING AT (12,64,0) FACING (N) PWALLY (7 ©8Y HEIGHTY),
STARTING AT (S,64,0) FACING (w) PaALLL (14 BY MEIGWTL),
STARTING AT (S,50,0) FACING (N) PaALL) (S BY HEIGHT]).,
STARTING AT (0,50,0) FACING (W) PaALLL (4S5 pY HEIGHT1)}
ROOFS?
STARTING AT (0,0,HEIGHTLI) FACING (8) ROUF1 (16 8BY S0),
STARTING AT (5,50,HEIGHTI) FACING (S) ROOF1 (11 /Y t4),
STARTING AT (12,64,HEIGNHT]L) FACING (8) ROUFL (a4 BY S);
FLOORS OVER CRawWL SPACE:
STARTING AT (0,50,0) FACING (S) FLOURY (1o BY So0),
STARTING AT (S,04,0) FACING (8) FLOORL (11 sY 14),
STARTING AT (12,69,0) FACING (8) FLOOR1 (4 wY S)3
PEQPLE = S,ALL Z0ONES PEOPLE}
LIGHTS = 3,96,CLINIC LIGHTS AND EQUIPMENTS
ELECTRIC EWUIPMENT = 28,87,CLINIC LIGHTS AND EWUIPMENT;
CONTROLS 3 CLINIC CONTROLS, 0 HEATING, 149 CUNLING;
END ZONE;
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ZONE 3 "SyuuUTH OPER RMS™:
ORIGLe(0,0,0);
NURTH AxIS = Q.5
EXTERIUF WALLS:
STARTING AT (0,0,0) FACING (S) EwaLL! (92 Ay HEIGHTY)
~ITH WINDUNS NF TYPF SINGLE PANE TINTEL INDUW
(6,066 BY 4,25) AY (9,4)

#ITH DUORS NF TYPE wINDOw PANEL
(6.66 RY 4,0) AT (9,0)

wITH WINGOWS OF TYPE SIMGLE PANE TINTED AINDOW
(6,06 BY 4,25) AT (28,4)

AITH DUORS OF TYPE WINODw PANEL
(b.66 BY 4.,0) AT (28,1)

AITH WINDOWS QF TYPE SINGLE PANE TINTED A~INDUW
(8 8Y 8,9) REVEAL (4) AT (42,.05)

~ITH OVERHWANGS (9R BY 3) AT (=3,HEIGHT])

«ITH WINDOWS OF TYPF SINGLE PANE TINTED ~INDOW
(6,06 AY 4,25) AT (58,4)

wITH DUDRS OF TYPE WINDNwW PANEL
(6.06 RAY d,0) AT (58,0)

JITY WINDOwWS OF TYPF SINGLE PANE TINTFD wlnDuw
(6.66 RY 4.,25) AT (7R,4)

ATTH DUORS QF TYPE WINDOw PANEL
(6.66 HY d4,0) AT (78,0),

STARTING AT (92,0,0) FACING (E) EwALL1 (13,5 oY HEIGHT1)
AITH OVERHANGS (100 BY 3) AT (=3,HEIGHTL),
STARTING AT (n,13,5,0) FACING (w) EwALLE (13.5 BY HEIGHT1)
wWITH OVERMANGS (100 BY 3) AT (=93,5,HEIGHT1);
PARTITIONS:

STARTING AT (92,13,5,0) FACING (N) PwaLL1 (92 BY HEIGHT1);
ROOFS:

STARTING AT (0,0,HEIGHT1) FACIMG (8) ROUF1 (92 HY 13,5);
FLUOR JVER CRAwL SPACE:

STARTING AT (0,13,5,0) FACING (S) FLOORL (92 8Y 13.5);
PEOPLE = 11,ALL LONES PEDPLE;
LIGHTS = 9,28,CLINIC LIGHTS AND EQUIPMENT}
ELECTRIC EQUIPMENT = 3,41,CLINIC LIGHTS AND EQUIPMENT:
CONTROLS = CLINIC CONTROLS, 13 HEATING, 79,5 CUDLING;

" END ZUNE}
) ZUNE 10 "EAST OPER R“S":
. ORIGIN:(77,13,0):

-’

NURTH AXIS = 0.3
PARTITIONS:
STARTING AT (0,0,0) FACING (S) PwALLY (1S RY HEIGHnT1),
STARTING AT (0,70,0) FACING (w) PalALLY (70 oY HEIGHMTL),
STARTING AT (15,70,0) FaCIMNG (N) PwALL2 (15 BY MEIGnTL);
EXTERTOR waLLS:
STARTING AT (15,0,0) FACING (E) FaALLY (70 oY HMEIGHTL)
wITH wINDORS UF TYPE SINGLE PANE TINTED wINDOW
(bes0b BY d4,.25) 4T (12,4)
wITH DOORS OF TYPFE WINDOw PANEL
(6,66 BY 4,0) AT (12,0)
AITH WINDOAS OF TYPE SINGLE PANE TINTED wINDUW
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s (6.0h HY 4,25) AT (32,4)
¥ ALTH DUNRS OF TYPE wItidNw PANFL
- (o.06 BY 4.0) AT (32,0)
; ~ITH WINDOWS OF TYPE SINGLE PANE TINTED ~INDUW

(6.06 AY 4,2%) AT (S51,4)
«ITH DUORS NF TYPE WINDOW PANEL
(6.66 BY 4,0) AT (51,0)
AITH WINDOWwS OF TYPE SINGLE PANF TINTED alnDOw
(5 8Y 8,9) QEVEAL (3,67) AT (65,0)
AITH DVERHANGS (76 BY 3) AT (=5,HEIGHT1);
ROUFS?
STARTING AT (0,0,HEIGHTL) FACING (S) ROUF1 (1% BY 7T0)3
FLONR UVER CRAaL SPACE:
STARTING AT (0,70,0) FACING (S) FLOURY (15 3Y 7Tv);
PEUPLE = 8,ALL ZONES PEOPLE;
LIGHTS = 6,41,CLINIC LIGHTS AND EQUIPMENT;
R ELECTRIC EQUIPMENT = 3,41,CLINIC LIGHTS AND EQUIPMENTS
: CONTROLS = CLINIC CORTROLS, 8 HEATING, 61,8 COULIMG}
P END ZONE;
- END BUILDING DESCRIPTLON}
HEGIN FaAN SYSTEM DESCRIPTION?
- MULTIZONE SYSTEM | "MAIN FAN SYSTEM™ SERVING ZDNES 1,2¢3,4,5,6,7,8,9,10;
- FOR ZONE 1:
ExHAUST AIR VULUME = 1000;
SUPPLY AIR VOLUME = 1784

£
ad e

_4
y'."':' .

- %

EnD;

. FOR ZONE 2@

. SUPPLY AIR VOLUME 3 4063
END;

FOR ZONE 3¢
SUPPLY AIR VOLUME = 20103
END;
N FUR 20Nt 4:
EXHAUST AIR VOLUME = 6003

it
a_8 o

SUPPLY AIR VOLUME = T7el;

G

END;
FOR ZUNE S:
SUPPLY ATR VOLUME = S02;

il Jul]
aia

v END}
1 FOR 20NE &2
< SUPPLY AIR VOLUME = B833;
)] END;
%) FOR ZUNE 73
: SUPPLY AIR VOLUYME = 884; ~
END;
FUR ZONE 8:
SUPPLY AIR VOLUME = 829;
* END;
% FOR ZUNE 9t :
< SUPPLY AIR VOLUME = 2245 e
" EnD3 O
k. FIR ZUONE 10 .
~ SUPPLY AIR VOLUME = 21043 .
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END; : Y
EWUIPMEMT SCHEDULES: :
SYSTEM QPERATIUN = iIFF, FRIOM 031JAaN THRY 31DECH -
HEATING COIL NPERATION = OFF, FRUM NQvAY TARU 2S5SEP; -
END;
NTHER SYSTEM PARAMETERS:
SUPPLY FaN EFFICIENCY = .33;
HOT DECK CONTROL = QUTSIDE AIR CONTROULLED;
HOT DECx CONTROL SCHEDULE = (120 AT 10, 80 a¥ 70);
CULD OECK CONTRUL = FIXENR SET POInT;

&85 0

T

COLL DEC® TEMPERATURE = 60,;

CHLD DECKX THROTTLING RANGE = S¢
MIXED AIR CUMTROL = FIXED AMDUNT}
OUTSIDE AIR VULUME = 4l14,: "

ENO; o

CONLING COIL DESIGN PARAMETERS: “
COIL TYPF = DX; :
ENTERING ATR DRY BULB TEMPERATURF = 87,67
ENTERING AIR WET oULB TEMPERATURE = 70,37
LEAVING ALIR DRY RULB TEMPERATURE = 61,7
LEAVING AIR NET BUL®B TEMPERATURE = S9,;
AJR FACE VELOCITY = Sld,.s; d
AIR VOLUME FLUW RATE = 15760 -
BARUMETRIC PRESSURE = 40S; ¢
LEAVING REFRIGERANT TEMPERATURE=US,;
ENTERING REFRIGERANT TEMPERATURE = 4S5}

TOTAL CUOLING LUAD = 600;
NUMBER UF TUBE CIRCUITS=20:

END;

DX CONDENSING UnlT PARAVETERSS
APWRCL(,40349281,,21287191,,39339793);
NeSi6N SATURATEY SUCTION TEMPERATURE=4LD;
PESIGN SATURATED CONDEMSING TEMPERATURE=13N;
DESIGN FULL LOAD PONER RATIUZ,.351;

DX CONDENSING UNIT CAPACITY=600;

END DX CONDENSING UNIT PARAMETERS;

END SYSTEm;

END FAN SYSTEM DESCRIPTINN;

AEGIN CENTRAL PLANT DESCRIPTIUN;

S pee ot e

PLANT | "DUMMY PLANT" SERVIMG ALL SYSTEMS: -
FUUIPMENT SELECTIUN: s
1 BOILER DOF SIZE 100; o

END EQUIPMENT SELECTIONM; '
JTHER PLANT PARAMETFRS: -
REPORT VARIABLES = (1,2,3,4,8): -
, ENOS .
END PLANTS »!

o) END CEMTRAL PLANT DESCRIPTIUN:
e EID IwPUT;

OO
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* *e
» «r INPUT FILF = DCMCEL]
. «on
N P THIS IS THE DENTAL CLINIC USED IN THE BLAST VALIDATIOw (7/4/81)
. e STUDLIES, IT HAS HEEw SIMPLIFIED Ty A Qmr ZONE MYQDEL,
-, 'Y THE WaLL/FLUNR/PEJPLE/ETC, HAVE ALL REFn LUVPED TOGETHER,
e THF FAN SYSTE* HAS NOT HEEN MODIFIED. HANWEVER, THE CRAWL
T SPACE HAS BEFN REMOVED, S
.. ‘. .
L2 AR
= an THE SYSTEM UPERATION SCHEUULE WAS CHANGED FROM DEFAULT (7/8/81) L
i "e Ty "OFF" aND THL HEATING COTL SCHEDULE #AS CHANGED FRUM ]
g e THAT FOR FT, HMOOD TU THAT USED FOR RALELIGH, NC,. -
- "a P
N e THE AMNUNT OF HEATING AND COOLING IS SET 0 KeEP THE ,{l’
o T BUILDING TEMPERATURE AdETWEEN 66 AND 78F ALL YEAK, T
-, [ L] :
. “ THE FLNUR ABNVE A CR4&YL SPACE WAS REPLACED ~ITH & FLOUR (7/724/81) K
g “n . .
. 3EGIN INPUT;
{ RUN CUNTROL: NEWw ZUNES,
I NEw AIR SYSTE4S,
PLANT,
» UNITS(OUT=ENGLISH),
- REPORTS(ZUNE LOADS,SYSTEM,SYSTEM LOADS,COIL LGADS,PLANT LUADLS, wALLS, ZUNE);
~ TEMPORARY LOCATION:
N RALNC = (LAT = 35,83, LUNG = 78,83, TZ = §);
- EnD;
- TEMPORARY NESIGH DAYS:
RALNCSUM = (HIGH= 92, LOws 71, WB= 75, DATEs 21JuL,
d PRESs 405, w8= 440, DIR= 270,
! CLEARNESS= 1, wEEKDAY);
N RALNCWIN = (HIGH= 29, LOw= 14, wB= 10, DATE= 21JAN,
- PRES=s 405, wsS= 1320, DIR=s 325,
. CLEARNESS= ,1. WEEXEND)}
.. Fno;
TEMPOKARY SCHEDULE (OFF):
SUNDAY THRU SATURDAY = (00 TQ 24 = 0FF),
~ HOLIDAY = SUNDAY}
-~ TEMPORARY SCHEDULE (ALL ZOHES PENPLE):
[ MUNDAY THRU FRIDAY 2 (17 TN 07 = 00re5re94r.92s0790.52+.56,.75,
" «68,.61,,.,28),
; SATURDAY THRU SUNDAY = (00 TQ 24 = 0),
HULIDAY = SUNDAY;
END;
o TEMPORARY SCHEDULE (CLINIC LIGKHTS aND EQUILPMENT):
V-, MONDAY THRU FRIDAY = (19 TO v7 - ,34,,58,,98,,98,.98,.86,
. 0720091598, ,95,,79,,40,,49),
. SATURDAY THRU SUNDAY = (00 TO 24 = ,34),
,. HOLIDAY = SUNDAY;
7y ENnD;
"o TEMPORARY CUNTRILS (CLINIC CONTROLS)?

O B IR )
MR A
%




PROFILES:
CONSTANT = (1 AT 86, v AT 68, =.125 AT /0, =1 AT 140);
SCHEDULES:
AN0aDAY THRYU SUNDAY = (00 Ty 24 = CONSTANT),
AOLTIDAY = SUNDAY;
END;
TEMPORARY waLLS:
EndLL] = (RRICK = FACE 4 IM,
CONCRETE = CEME4T MURTAR 1/2 IN,
CONCRETE = CFMENT MORTAR 1/2 [N,
CONCRETE = CEMENT MURTAR (/2 [N,
CUNCRETE = CE“ENT MORTAR (/2 IN,
C3 = 4 IN Ha CONCRETE BLNOCK,
Af = AIRSPACE RESISTANCE,

AYILDING B0OARD = GYPSUM PLASTER 1 /7 2 IN),
PuldlLL]l = (RYILDING BNARD <= GYPSUM PLASTER 1 / 2 IN,

91 = AIRSPACE RESISTANCE,

RUILDING BOARL = GYPSUM PLASTER 1 / 2 IN),

PwdLLe = (Cg = 8 IN Ha CNNCRETE BLOCK,

B1 = AIRSPACE RESISTANCE,

AUILDING BOARD = GYPSUM PLASTER 1 7/ 2 Iw),
cPwaLL = (a3 = 1 IN STUCCD,

€10 = 8 InN HW CONCRETE.,

E1 = 3 / 4 IN PLASTER OR GYP uNARD);

END;
TEMPORAKY RUQGFS:
RUOF1 = (E2 = 1/ 2 IN SLAG OR STONE,
E3 = 3/8 IN FELT AND MEMBRANE,
A3 = STEEL SIDING,
E4 = CEILING AIRSPACE,
By « 3 IN IMSULATION,

ES « ACOUSTIC TILE),
CPCEIL =(FI,ISH FLOURING = TILE 1/16 IN,
C10 = 8 IN Hw COUNCRETE,

H1 « AIRSPACE RESISTANCE,
82 = 1 IN INSULATION):
EnD;
TEMPORARY FLOURS:
FLNOR] = (B2 = 1 IN INSULATION,
By =« ATRSPACFE RESISTANCE,
Ci10 = 8 IN Hw CUONCRETE.,
FINISH FLOORING = TILE 1716 IN),
CPELOUOR = (DIRT 12 IN):
END;
TEMPORAKY NDUORS:
AINDOW PANEL = (GLASS = MEAT ARSORRING PLATE L/ 2 1IN,
INSULATION =« CELLULAR GLASS 2 INy
€3 = 4 IN Hw CONCRETE BLOCK,
BUILOING HOARD o GYPSUM PLASTER 1 7 2 IN)S
E40;
PRUJECT= "DEwTal CLINIC « FT RRIGG NC®;
LOCATIUN = RAL C:
GROUND TEMPER\TURE = (59,00,61,02+66,70,74,72/69,66,64,01);
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WEATHER TAPE FPUM N1JANM TPy 31DECS
BEGIN BUILDING DESCRIPTIN;

NURTH axIs = 0. w3

DIMENSIONS: H = 9,, N = 0, E = 90, S = 180, W = 270; K

SOLAR DISTRIBYUTINN = =1; e

ZUNE 1 "ENTIRE oUILDING":

URIGINS (0,0,0); BN

K EXTEKRTIUR w~NaALLS: -

= FACING (S) EwWaLL1 (92 RBY H) T

- ATTH SINDDwS NF TYPE SINGLE PANE TINTED wINDOW o

P

e,

P k]
AT

2,

(43,4 BY 4,25) AT (0,4) A
- «ITH DJNRS OF TYPE wINUOw PANEL AN
v (26,6 RY 4) AT (0,0)
\ WITH OVERMANG (98 BY 3) AT (=3,H), et
. FACIMG (F) EwaALLLl (83.5 RY H) R
NITH AINDNAS OF TYPE SINGLE PANE TINTED AlnDUwW e
(30,4 BY 4.25) AT (0,4) o
AITH DODOR UF TYPE wINDOW PANEL E
(19,95 BY 4) AT €0,0) o
41TH NVERMANGS (108 BY 3) AT (=3,H), -
FACING (M) EWALLY (4% BY ) oy
AITH WNINDNWS OF TYPE SINGLE PANE TINTED ~INDUW o
(13,3 BY 4,25) AT (0,4) e
WITH DUNR UF TYPE wINDUW PANEL
(13,3 BY 4) AT (0,0)
WITH OVERHMANG (98 BY 3) AT (=50,H),
FACING (W) EwALLY (102,55 BY H)
AITH AINDOWS 0OF TYPE SINGLE PANE TIMTED NINOUW
(30,44 pY 4,25) AT (0,4)
‘ AITH DOOR OF TYPE wINDUM PAMEL
i €19.95 BY 4) AT (0,0)
£ wITH DVERHMANG (108,5 BY 3) AT (=3,H);
L INTERNAL MAaSS: PALLL (9603 BY 1)3
L. INTERNAL Ma8S: PwALL2 (567 BY 1);
E" FLOOR:
FACIMG () FLONKL (BS596,5 BY 1);
ROUF ¢
FACING (S) RNOF1 (RS98.5 8Y 1)3
PEUPLE = 8%, ALL ZQONES PEUPLE}

i it

Lt NS

o
et e
Lt L

PSR SR P

LIGHTS = 49,08, CLINIC LIGHTS AND EQUIPMENT;

ELECTRIC EQUIPMENT = 64,8, CLINIC LIGHTS AND EQUIPMENT;

GAS EQUIPMENT = S, CLINIC LIGHTS AND EUUIPHMENT; O

CONTROLS = CLINIC CONTROLS, 45 HEATING, 601,3 COOLING? Ce
END ZUNt;
END BUILDING GESCKIPTIONS =
BEGIN FAN SYSTEM DFSCRIPTION; L
AULTIZONE SYSTEM { "MATy FAN SYSTEM" SERVING ZOnES 1: N
FOR ZONE 13 -
EXHAUST ALR VJLUME = 1600; ot
SUPPLY AIR VOLUME = 12359; T

[}
R
ST

% '-‘..;. [N

END; RS
EQUIPMENT SCHEUULES: : -
SYSTEM OPERATIUN = QFF, FROM 03JAN THRuU 31LEC -

oL ) o <'l“' [ N
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HEATING COIL NPERATTIUN = OFF, FRUM 01MAY THRU 25SEP: -

END; ..j-'
ATHER SYSTE# PAKAMETEKS: ]
SUPPLY FaN EFFICIEwCY = .34; -

HUT DECK CONTROL = JUTSIDE AIR CONTROLLED; N

. HUT DECK CONTROL SCHFOULE = (120 AT 10, By aT 70); c

Culb VECK COMTRUL = FIXED SET POINT;
CULY DECK TEVMPERATURE = 60,.:

COLD DECR THROTTLING RANGE = 53
VIXED AIR CQNTROL = FIXED AMOUNT;
QUTSINDE AIR VOLUME = 4114,;

24

]
.

1
-]

P

Aot 4080

END;

CONLING COIL DESIGN PARAVETERS:

-z ' COIL TYPE = Dx;

n ENTERING AIR DRY BULB TEMPERATURE
L ENTERING AIR #ET BULB TEMPFRATURE 70435
N LEAVING AIR DRY BULB TE4PERATURE = 61,3
e LEAVING AIR wET RULHB TEMPERATURE = 59,7
oh AIR FACE VELOCITY = Sid4,.6;

AIR VOLUME FLUW RATE = 157603

HARYMETRIC PRESSUNE = 405;

LEAVING REFRIGERANT TEMPERATURE=US,;
ENTERIN, REFRIGERANT TEMPERATURE = 45
TUTAL CUOOLING LUAD = 6003

NUMHER UF TURE CIRCUITS=2n;

-4

87.67

ENO;

. & CONDENSING UNIT PARAMETERS:
PPWRCDL(,40349281,,21287191,.39339793);
DESIGN SATURATED SUCTION TEMPERATURE=40;
DESIGN SATURATED COWDENSING TEMPERATURE=130;
DESIGu FULL LOAD POwWER KRATIO=,351;

DOx COMDENSING UNIT CAPACITY=6003

END Dx COHDENSING UNIT PARAMETERS;

END SYSTEM;

END FAN SYSTEM VESCRIPTIONG

dEGIN CEMTRAL PLANT DESCRIPTIONS

PLANT | "DUMMY PLANT® SFRVING aALL SYSTEvS;
EQUIPMENT SELECTIUN:
1 BOILER OF SIZE 100; .
END EQUIPMENT SELECTION: -
END PLANT; .
END CENTRAL PLANT DESCRIPTIUN;
END INPUT;
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TS INPUT FILF = DCMCFILLT

L 8]

ve TnlS [S THF DENTAL CLINIC USED IM THE BLAST VALIDATION
x STULIES, IT HAS HEEW SIMPLIFIED TQO a QMe ZONE MUDEL,
e THE NALL/FLONR/PEUPLE/ZETC, HAVF ALL REEN LUMPED TJGETH
LA THE FaN SYSTEM HAS nOT BEEM MODIFIEL, wWONEVER, ThHE CR
L2 SPACE HAS BEEN KEMNVFuU, THE BUILDING Mua mMAS A SLAS O
T GRADE FLNOR.

i

L2 THE SYSTEM UPERATION SCHFDULE waS CHANGED FRNOM DEFAULT
L] TO "OFF" AMD THE HEATING COIL SCHEDULE waS CHaMNGED FRO
LR ] THAY FOR FT, HOUD TU THAT USED FOR RALEIGH, NC,

«n

*K THE AMOUNT OF HEATTING AHD CUOLING IS SET TN KEEP THE
LA BUILDING TEMPERATURE BFETWEEN 66 AND 78F ALL YEAK,

TR

BEGIN INPYT;
RUN CONTRuL: NEw ZuNES,
New AIR SYSTEMS,
PLANT,
UNITS(OUT=ENGLISH),

REPURTS(ZUONE LUOADS,SYSTEM,SYSTEM LOADS,COIL LUADS,PLANT LUADS,

TEMPORARY LOCATION:

RALNC = (LAT = 35,83, LONG = 78,83, TZ = 5);
END;
TEMPORARY DESIGN DAYS:
RALNCSUM = (HIGH= 92, LOw= 71, wd= 715, DATE= 21JUL.,
PRES= 40S, v8= 440, DIRs 270,

CLEARNESS=s 1, WEEKDAY);
RALNCWIN = (HIGHM= 29, LDw= 14, wWH= 10, DATE= 21Ja%,
PRES= 40S, wS= 1320, DIR= 325,
CLEARNESS= ,1, WEEKEND))
END;
TEMPORKARY SCHEDULE (OFF):
SUNDAY THRU SATURDAY = (90 TQ 24 = OFF),
HOLIDAY = SuanayY;
END;
TEMPORAKRY SCHEDULE (ALL ZUNES PEOPLE):
MUNDAY THRU FRIDAY 3 (17 TD 07 = 0./e5,.94+.92,.79,,.52,.
«68,.61,.,28),
SATURDAY THRU SUNDAY = (00 TO 24 = 0),
HULIDAY = SUNDAYS
END:
TEMPORAKY SCHENULE (CLINIC LIGHTS +ND EQUIPMENT):
AQONDAY THRY FRIDAY = (19 TQ 07 = -3“;.56,.96'.981.98'.86'
a72l .91'.950 .95, -7910“0' .“o)l
SATURDAY THRU SUNDAY = (N0 TN 24 - ,34),
HOLIDAY = SUNDAY:
EnD3
TEMPORARY CUNTROLS (CLINTIC CONTRCLS):
PROFILES:
CUNSTANT = (1 AT 66, o AT 68, =,125 AT 70, =3 AT 140);
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SCHEDULES:
“OuDaY THRY SunNay = (00 TO 24 = CUMSTANT),
AOLTDAY = SUNDaY;

EdD;

EwALLY

PwaALL1

PwaLL?

CPwALL

TEMPORARY wALLS:

(RRICK = FACE 4 [N,
CONCRETE = CEMENT MORTAR
CONCRETE = CEMENT MURTAR
COMCRETE = CEMENT MURTAR 1/2
COUNCRETE = CEMENT MORTAR (/2
C3 = 4 [N Ha CONCRETE BLNOCK,
By = ATRSPACE RESISTANCE,
RYILDING HBOARL = GYPSUM PLASTER
(BUILDING B80QaRD = GYPSUM PLASTER
By = AIRSPACF RESISTANCE.,
RUILDING ROAPD = Gi#SUM PLASTER
(C8 = 8 [N Hm CONCRETE 8LOCK,

81 = ATRSPACE RESISTANCE,
BUILDING BOARD « GYPSUM PLASTER
(A1 = 1 IN STUCCO,

C10 « 8 IN HW CONCRETE,

172
172

N,
IN,
|
IN,

1

1

/7 2 InN),
/7 2 1IN,

/7 2 IN),

/7 2 IN"

€l
END;
TEMPORARY ROOFS:
ROUF1 = (g2

A3
Ed4

= 3 /7 4 IN PLASTER DR GYP BDARVL);

i/ 2 IM SLAG OR STONE,
3/8 IN FELT ANO MEMHBRANE,
STEEL SINING,

CEILING AIRSPACE,

.
-
. E3
-
L]
L]

B4 3 IN INSULATION,

ES = ACOUSTIC TILE),
CPCEIL -(Flutsn FLOURING = TILE 1716 IN,
5 C10 = 8 IN M4 CONCRETE, -
B1 = AIRSPACE RESISTANCE, o
.gg . B2 = 1 IN INSULATIOUN)? e
A END; L

., TEMPORARY FLNORS:
oY FLOURY = (B2 = 1 IN INSULATION,
8f = AIKSPACE RESISTANCE,

A €10 = 8 Iy Hw CONCRETE,

o FINISH FLOORING « TILE 1/16 In),

O CPFLOUR = (DIRT 12 IN)}

s END;

e TEMPOKARY DONRS:

N WINDIW PANEL = (GLASS = HEAT ABSOWBING PLATE 17 2 N,

: INSULATION = CELLULAR GLASS 2 IN,
€3 « 4 I[N Hw CONCRETE BLOCK,

-~ AUILDING BNARD = GYPSUM PLASTER t / 2 IN);

(4 ~ E4D;

2% PRUJECT= "LENTAL CLINIC = FT RRAGG NC";

< LOCATIUN = RALyC?

7y GROUND TEMPERATURE = (59,60,61+62,60,70,74,72,69,66,64,61)3

,:u WEATHER TAPE FROM 01.JAN THRU S1DECS

P BEGIN RUILDIMG UVESCRIPTIONG
o=
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{. NORTH AXIS = 0,3 -
o~ DIMENSIOMG: W = 9,, N = 0, £ = 90, S = 180, W = 2703 S
D SOLAR DISTRIRUTION = =1; o
=) ZONE | "ENTIRE BUILDING®: o
o JRIGIN: (0,0,0); e
x EXTERTUR wALLS: l o
") FACING (S) EwaLlLl (92 BY H) -

AITH AINDOWS OF TYPE SIMGLE PANE TINTED wINDUW »
e (43,4 BY 4,25) AT (0,4) e
A #4TTH DOORS NF TYPE WINDOw PAKEL

(26,6 BY 4) AT (0,0) .
WITH OVERHANG (98 BY 3) AT (=3,H), -
FACING (E) EwaLL! (83,5 HY H) A
~ITH WINDOWS OF TYPE SINGLE PANE TINTED alnDUW —

H (30.4 BY 4,25) aT (0,4) e
e AITH DOOR UF TYPE wINDUW PANEL T
= (19,95 BY 4) aT (0,0) N
- 4ITH NVERHANGS (108 3Y 3) aT (=3,H), S
% " FACING (N) EWALLY (45 BY W) o
. WITH WINDOANS OF TYPE SINGLE PAWE TINTED ~INDUwW oy
5 (13,3 BY 4,25) AT (0,4) o
NS 4ITH DUDR UF TYPE WINDOW PANEL '
(13,3 BY 4) ATV (0,0) "
Xt #ITH OVERHANG (98 BY 3) AT (=S0,H), &
A FACING (~) EwALL1 (102,5 8Y H) -
" AITH WINDOWS OF TYPE SINGLE PANFE TINTED wInDUW e
T (30,44 BY 4,25) AT (0,4) 5
2 wITH DUOR UF TYPE WINDOW PANEL -
i (19,95 BY 4) AT (0,0) .
2. wITH OVERMANG (108,5 BY 3) AT (=3,r); ¢
INTERNAL MASS: PwALLL (9603 BY 1)3
- INTERMAL “ASS: PaALL2 (S67 BY 1);
. SLAR ON GRADE FLUOR:
-, FACING (F) FLUOR1 (92,72 BY 92,72)3 _
o ROUF ¢ e
i FACING (S) ROOF1 (92,72 BY 92,72); Y
. PEOPLE = 85, ALL ZONES PEUPLE} .
3 LIGHTS = 49,04, CLINIC LIGHTS aMD EQUIPMENT; o
ELECTRIC EQUIPMENT = 64,8, CLINIC LIGHTS AND EQUIPMENT; ;
e Yy .
iy GAS EQUIPMENT = S, CLINIC LIGHTS AND FQUIPMENT; o
e CONTROLS = CLINIC COWTROLS, 45 MEATING, 601.3 COULING? T
¥ END ZUNES -
i END RUILDING DESCRIPTION; RN
- BEGIN FAN SYSTEV DESCRIPTION; <o
ad MULTIZONE SYSTEM | "MAIN FAN SYSTEM® SERVING ZONWES 13 N

FOR ZONE 13
ExHAUST AIR VOLUME 3 1600
SUPPLY AIR VILUME = 12359;

END;

EQUIPMEMT SCHEOULES:
SYSTEM NPERATIUN = NFF, FRUM 01JAN THRU S1DEC}
HEATING COIL NPERATIUN = OFF, FRUM 01MaYy THRU 2SSEP)

END}
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OTHER SYSTEM® PARAXMETERS:

SUPPLY FaN FFFICIE.CY = ,3AR;

HUT DECK CONyTROL = UUTSIDE AIR CONTROLLED:

HUT DECK CONTROL SCHEDULE = (120 AT 10, B0 AT 70);

COLL DECK COMTRUL = FIXED SET PUINT;

COLu DECK TEMPERATURE = 60,.:

COLD DECK THROTTLING RANGE = S

MIXED AIR CONTROL = FIxeD AMGUNTS

OUTSTUE AIR VJLUME = d114,:
END;
COOLTNG CUIL DESIGN PARAMETERS:

CUIL TYPE = Dx;

ENTERING AIR URY gULB TEMPERATURE 87,03

ENTERIMG AIR ~ET BULB TEMPERATURE 70,37

LEAVING AR DORY RUL3 TEMPERATURE = ol,’

LEAVING AIR wET RAuLB TEMPERATURE = S9,:
A[P FACE VELNCITY = S14.63

AIR VOLUME FLUAN RATE = 157603
RARKUMETRIC PRESSUKRE = 40S;

LEAVING REFRIGERANT TEMPERATURE=US,;
ENTERING REFRIGERANT TEMPERATURE 3 4S;
TUTAL COOLING LUAD = 6003

MUMBER OF TyBe CIRCUITS=20;

END}

DX CONODEMSING UNIT PARAMETERS:
RPWRCD(,40349281,,21287191,,39339793);
DESIGN SATURATED SUCTION TEMPERATURE=4O0;
DESIGH SATURATED CONDENSING TEMPERATURE=130;
DESIGW FULL LOAD PNAER KATIO=,351;

DX CONDENSING UNIT CAPACITY=600}

END DX CONDENSING UNTT PARAMFTERS;

END SYSTEM:

END FAN SYSTEM UESCRIPTIOW?

BEGIN CEMNTRAL PLAYT DESCRIPTION;

PLANT | "DUMMY PLANT" SERVING ALL SYSTEMS:
EQUIPMENT SELECTION:
1 bOILER NF SIZE 100;
END EWUIPYENT SELECTION;
END PLANT;
END CENTRaL PLANT DESCRIPTIUN;
END INPUT;
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= re INPUT FILE = DCNCFRI :
-'. *n ..'_.
» *a THIS IS THE OENTAL CLINIC USED IN THE BLAST VALINATION (7/10/81) -
- x STUVIES, [T Has BEEN SIMPLIFIED TQ A Twu ZONE MODEL. -
: *n THE WALL/FLUOR/PEQPLE/ETC, HAVE ALL REEN LUMPED TOGETHEW, L
. xx THE FAN SYSTE' nA3S NNT SEEN MUODIFIED, HOWEVER, THE CRAWL =
*a SPACE HAS BLEN REMOVED, THE BUILDING NUw HAS A SLAD UM .
it " GRAVE FLOOR, :
. ak
- " THE SYSTEM UPERATION SCHEDULE wAS CHANGED FROM DEFAULT (7/8/81) o
i . TO "OFF" aND THE HEATING COIL SCHEDULE «~AS CHANGED FPUM R
o xe THAT FOR FT, HOUD TO THAT USED FOR RALEIGHW, NC. S
ot xx .
b e THE AMOUNT OF MEATTIG AND COOLIG IS SET TO KEEP THE N
. s HUILDING TEMPERATURE HBETWEEN 66 AuD 78F aLL YEAR, )
> L X
- BEGIN InNPUT; 2
- RUN CUNTRUL: NEW 7OUNES, DO
8 NEW AIR SYSTEMS, L
) PLANT, C
o UNITS(DUT=ENGLISH), o
REPURTS(ZONE LOADS,SYSTEM,SYSTEM LOADS,COIL LUADS,PLANT LOADS, wALLS, ZUN&);
TEMPORARY LOCATINN:
o RALNC = (LAT s 35,R3, LONG = 78,83, TZ = 5);
END; ‘~_'T
;; TEMPNRARY DESIGN DAYS: AR
A RALNCSUM = (HIGH= 92, LOW= 71, WB= 7S, DATE= 23JuL, e
> PRESz 405, ws= 440, DIR= 270, -
‘ CLEARNESS= 1, WEEKDAY); ol
RALNCWIN = (MIGHS 29, LOw= 14, wBs 10, DATE= 21JAN, -y
i PRES= 405, wS= 1320, DIRs 325, R
» CLEARNESS= ,1, WEEKEND)} el
) END3 s
. TEMPORARY SCHEDULE (OFF): >
. SUNDAY THRU SATURDAY = (00 TO 24 = OFF), S
~ HOLIDAY =z SUNDAY; e
© END; -
TEMPORARY SCHEDULE (ALL ZUNES PEDNPLE): -
§ MONDAY THRU FRIDAY 2 (17 Y0 07 = 04se5,.98+0920.79,.52¢.56,.75, e
:; e689,61,,28),
H SATYRDLAY THRU SUNUEY = (00 TO 24 = 0),
34 HULIDAY = SynDAY} Y
¥ END;
< TEMPUKARY SCHEDULE (CLINIC LIGHTS AnD EQUIPMENT):
MONDAY TnRU FRIDAY = (19 TO 07 = ,34,,58,,98,,98,.98,.56,
e 7210914 ,98,.95+.79,,40,,40), il
- SATURDAY THRU SUNDAY = (00 TU 24 = .34), RO
- HULIDAY = SUNDAY; e
s E40;
= TEMPORARY COMTROLS (CLINIC COWNTROLS):
1 PROFILES:
i 4 CUNSTANT = (1 AT o6, 0 AT 648, =,125 AT 70, =1 AT 140);
#
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SCHEDULES:
MONDAY THRU SUNDAY = (00 Ty 24 « CUYNSTANT),
HOLIDAY = SUNDAY;

END;
TEVMPARARY w~aLLS:

EnALLLl = (KRRICK = FACE 4 [N,
CONCRETE = CFMENT MORTAR (/2 IN,
CONCRETE = CEMENMT MURTAR 172 1IN,
CONCRETE = CEMENT MORTAR 1/2 1IN,
CHONCRETE = CEMENT MUPTAR 1/2 IN,
C3 =« 4 [N Ha CONCRETE BLOCK,
H{ =« AIRSPACF RESISTANCE,
AYILDING s0ARD = GYPSUM PLASTER 1 /7 2 IN),
(AYILPING 30ARPD = GYPSUM PLASTER 1 7/ 2 IN,
By - AIRSPACE RESISTANCE,
BUILDING B3UARD = GYPSUM PLASTER 1 /7 2 1IN),
PrALL2 3 (CB = 8 [N My CONCRETE BLOCK,
By1 = AIRSPACE RESISTANCE,
BUILDING BUARD = GYPSUM PLASTER 1 / 2 IN),
(ay = 1 IN STUCCYO,
€10 = B IN HW CONCRETE,
Ef = 3 7/ 4 IN PLASTER OR GYP BOARD);

P.'-‘ALLI

CPwALL

END;
TEMPORARY RLUOFS:

RUOF1 = (&2 17 2 IN SLAG OR STONE,

E3 = 3/8 IN FELT AND MEMJRANE,
43 - STEEL SINING,

td4 = CEILING AIRSPACE,

84 = 3 IN INSULATION,

ES = ACOUSTIC TILE),
CPCEIL =(FINISH FLOURING ~ TILE 1/16 IN,
Ci0 = 8 IN Ha CONCRETE,
41 « A[RSPACE RESISTANCE,
82 = 1 IN INSULATIUN)S
END;
TEMPORARY FLNURSE
FLOORY = (B2 = 1 [N INSULATION,
Bt = WIRSPACE PESISTANCE,
C10 = 8 IN HW CONCRETE,
FINISH FLOORING « TILE 1716 IN),
CPFLOOR = (DIRT 12 IN);
END;
TEMPOKARY DUORS:
ALNDOw PANEL = (GLASS = HEAT ABSORBING PLATE 17 2 IN»
INSULATION = CELLULAR GLASS 2 1IN,
C3 - 4 IN Hw CONCRETE ALOCK,
RUILNING BOARD « GYPSUM PLASTER 1 /7 2 IN);
EnD}
PRUJECT= "DENTAL CLINIC = FT FRAGG NC";
LOCATIUN = RaALNC;
GROUND TEMPERATURE = (59,60,61,62:66+70,74,72:/69966,64,03)3
WEATHER TAPE FRUM 0L JAN THRY 31DEC}
JEGIN BUILDING uESCRIPTIONG
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MURTH &XI3 = 0.5 o
OIMENSIONS: H = 9,, N = 0, E = 90, S = 180, » = 270; -
SULAK DISTRIAUTION = «1;
ZONE | “ENTIRE gUILDING = XRAY ROQM": -
URIGIN: (0,0,0); S
EXTERIDR waLLS: -
FACING (S) EWALL1 (92 BY +) 4

~ITH AINDOANS (IF TYPE SINGLE PANE TIMTED AlnDuw -

(43.4 AY 4,25) AT (0,4) o

#ITH DQORS OF TYPE WINDOW PANEL -

(26.6 BY 4) AT (0,0) S

ALTH OVERMANG (98 BY 3) AT (<3,H), N

FACING (E) EwaLL) (83,5 By M) -

AITH AINDOWS OF TYPE SINGLE PAWF TINTED ATNOUW o

(30,4 BY 4,25) AT (0,4) 7

nITH DUUR OF TYPE WINDUW PANEL
(19,95 BY 4) AT (0,0)
AITH OVERHANGS (108 BY 3) AT (=3,H),
FACING (N) EwALL1 (4S5 RAY H)
WITH WINDOWS NF TYPE SINGLE PANE TINTED AINOUW
(13,3 BY 4,25) AT (0,4) —=
wITH DUOOR UF TYPE wINDUW PANMEL
(13,3 BY 4) AT (0,0)
alTH OVERHANG (98 BY 3) AT (=Su,H),
FACING (w) EWALL1 (102,5 8Y H)
wITH AINOOWS OF TYPE SIMGLE PAWNE TINTED Al.4DUW
(30,44 BY 4,25) AT (0,4)
wlTH DOOR OF TYPE wINDUW PANEL
(19.95 BY 4) AT (0,0)
AITH OVERHANG (108,5 BY 3) AT (=3,1);
INTERNAL Ma3S: PwALLl (4199 3v 133
INTERMAL “a58: PwALL2 (S3t BY ()3
SLAS On GPADE FLUOR:
FACING (E) FLUORY (87,31 BY 87,.31):
ROQF
FACING (S) ROOF1 (87.31 By 87,31);
PEOPLE = 80, ALL ZONES PEOPLE:
LIGHTS = 45,08, CLINIC LIGHTS AND EQUIPYENT?
ELECTRIC EQUIPMENT = 35,93, CLINIC LIGHTS AND ERUIPMENT]

GAS EQUIPMENT = S, CLINIC LIGHIS AND EQUIPMENT;
CONTROLS = CLINIC CONTRULS, 45 HEATING, 452.3 COOLING:
END ZUNE?}
ZUNE A "xeRAY":
YRIGIN: (0,0,0);
IMTERNAL VASS: PwALLL (1404 BY 1)}
INTERNAL Ma8St PuALL2 (36 uY )3
SLAB NN GRADE FLOOR:
FACING (E) FLNOR1 (31,21 BY 31.21):
ROOF ¢
FACING (S) ROQF1 (31,21 BY 31,21)3
PENPLE = S, ALL ZONES PFQPLE;
LIGHTS = 3,96, CLINIC LIGHTS AND EQULPMENT}
ELECTRIC EJUIPMENT = 28,87, CLINIC LIGH 3 AND EQUIPMENTS

92




. COMTROLS = CLINTIC CNNTROLS, 0 HEATING, 149 CUOLING:
e END ZUNL:
" END AUTLOIMNG DESCRIPTION:
HEGIN FaN SYSTE4A DESCRIPTLIOq;
WULTIZOLE SYSTEM { "MATIN FAN SYSTEM® SERVING ZONES 1,83
FOR ZONE 1@
EXHAUST AR VOHLUME = 1600;
SUPPLY AIR VOLUME = 11%530;
END;
FUR ZUNE B3
JUPPLY AIR VULUME = 8293
Eun;
EQUIPMENT SCHEDULES:
SYSTEM OPERATION = NFF, FRUM 01JAN THRyU 31DFCH
HEATING CNIL OPERATIUN = OFF, FRUM 0fMaY THPU 2SSEP:

END;

NTHER SYSTEM PARAMFTERS:
SUPPLY FaN FFFICIENCY = ,383
HUT DECK CONTROL = UUTSIDE A1R CONTROLLED;
HUT DECK CONTROL SCHEODULE = (120 AT 10, RO AT 70);
Cull DECK CUONTRUOL = FIXED SET POINT;

; CULD DECK TEMPERATURE = 60,5

.. CuLD DECKX THROTTLING RANGE = 53

-~ MIXED AR CONTRUL = FIXED AMUUNT;

~ DUTSIDE AIR VULUME = 4114,;

END;

COULING Cull DESIGN PARAMETERS:
COIL TYPE = Dx:

ENTERIMG AIR URY HULB TEYPERATURE = 87,67
ENTERING AIR wET bULB TEMPERATURE = 70,3:

k LEAVING AIR DRY BULB TEVPLCRATURE =
: LEAVING AIR WET RULS TF4PERATURE = 59,7
AIR FaCE VELOCIIY = Std.63
AIR VOLUME FLOW RATE = 1S760;
BAROMETRIC PRESSHRE = 405;
LEAVING REFRIGFRANT TLMPERATURF=4S,;
FuTERING REFRIGERANT TEVRPERATURE = 45;
TOTAL COOLING LUAD = 5003 .
NUMDER OF TURE CIRCUITSz203 ol
END; -
X CONDENSING UNIT PARAMETERS: y
RPWRCU(,40349281,,21287191,,.39339793); o
DESIGHK SATURATED SUCTION TEMPERATJRE=40; -
DESIGH SATURATEL CONDENSING TEMPERATURE=130; =
PESIGN FULL LUAD PIWER RATIOS, 3513 R
. DX CONDENSING UNIT CAPACITY=600; ve .
END Ox CONOENSING UNIT PARAMFTERS; s
END SYSTEM;
END FaN SYSTEM uESCRIPTIONS
SEGIMN CeNTRAL PLANT DESCRIPTTIUN;
PLANT { "DuyMmyY PLANT" SFRVING ALL SYSTEMS;
FWUIPMEHT SELECTIUN:
1 40ILER NF STZE t00;
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ENC EGUIPMENT SELECTIONM;
END PLANT;
END CENTRAL PLANT DESCRIPTIUN;
END InPUT;
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“n INPUT FILE = DCNCF3I
L X
n THIS I8 THE DENTAL CLINIC USED IN THE RALAST VvALIDATION (7/14/81)
EE ] STULIES., IT HAS REEN SIMPLIFIED TU A THREE ZONE “UDEL.
*n THFE WALL/ZFLUNR/PEIPLE/ZETC, nAVE ALL REEN LUMPED TUGETHER,
LR THE FAN SYSTEY HAS NNT dBEEN MODIFIED, HOWEVER, THE CRAnL
X SPACE HAS REEN REMNVED, THE BUILUVING MUOw HAS A SLAS ON
. GRADE FLOUR,
LX ]
EY3 THE SYSTE4 PERATION SCHEDULE WAS CHANGED FRNM DEFAULT (7/78781)
T TJ "OFF" AMD THE HEATING COIL SCHEDULE w43 CHANGED FRUM
o THAT FOR FT, HOUD T3 THAT USED FOK RALEIGH, NC.
R
th THE AMNUMT OF HEATING AND COOLING IS SET TD KEEP THE
*x BUILDING TEYMPERATURE HBETHEEN 66 AND 78F ALL YEAR.
L5 ]

HEGIN T4PUT;
RUN CUNTRUL: NEw ZuNES, -
NEW AIR SYSTE4S,
PLANT, ’
UNITS(OQUT=ENGLISH),

REPDRTS(2ZONE LOADS,SYSTEM,SYSTEM LOADS,COIL LOADS,PLANT LyAOS, wWALLS,

TEMPORARY LOCATION:

RALHC = (LAT = 35,83, LONG = 78,83, TZ = 5);
F,hD;
TEMPORARY DESIGM DAYS:
RALNCSUM = (HIGH= 92, LOws 71, wd= 75, DATE= 21JuL.
PRES= 405, wWs= 440, OIR= 279,

CLEARNESS= 1, wWEEKDAY);
RALNCWIN = (HIGH= 29, LOwW= 14, wB= 10, DATE= 21JAN,
PRES= 40S, WS= 1320, DIR= 325,
CLEARNESS= ,1, WEEKEND);
Fiid;
TEMPNRARY SCHEDULE (OFF):
SUNDAY THRU SATURDAY = (00 YO 24 = OFF),
HMOLIDAY = 3UNDAY;
END;
TEMPORARY SCHEDULE (ALL ZJUNES PEOPLE):
MUNDAY THRU FRIDAY = (17 TO 07 @ 0ereS5¢eP470927479+452¢4%50,.75¢
«68y.61¢.23)
SATURDAY THRU SUNDAY = (00 TO 24 = 0),
HULINAY = SUNDAY}
END;
TEMPORARY SCHEDULE (CLINIC LIGHTS AND EQUIPMENT):
MONDAY THRU FRIDAY = (19 Ty 07 = ,34,.58,,.,98,.93,.98,,.86,
e727¢910.98,),95¢479,.40,,40),
SATURDAY THRU SUNDAY = (00 TO 24 = ,.34),
HMULIDAY = SUMDAY:
ENO;
TEMPUKARY CUNTRULS (CLINIC CONTRONLS):
PROFILES:
CUNSTANT = (1 AT 66, 0 AT 68, =,125 AT 70, =t AT 140);
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=N SCHEDULES:

C3 = 4 [N Ha CNNCRETE BLOCK,
Bl = AIRSPACF PES]STANCE,
BUILDING BOARD = GYPSUM PLASTER
PuAlLL]l = (BUILDING BOARD « GYPSUM PLASTER
R]1 « ATRSPACE RESISTANCE,
BUTLDING Y0OARD « GYPSUM PLASTER

b MONDAY THRU SUNDAY = (00 Ty 24 = CONSTANT),
v HOLIDAY = SUNDAY;
% END;
TEMPORARY WALLS:
o Ed4ALLL = (BRICK = FACE 4 [N,
CUNCRETE = CEMENT MURTAR 1/2 IN,
CUMCRETE = CEME“NT MQRTAR 1/2 IN,
CONCRETE = CEMEMT MURTAR 1/2 IN,
CONCRETE = CEMENT MURTAR 172 1M,

1 /72 IN),
1 7 2 In,

172 IN),

PuALL?

CPmaLL

(C8 = 8 IN Ha CONCKRETE PRLNCK,

Rl = ATRSPACF RESISTANCE,

BUILDING 3NARD = GYPSUM PLASTER t /7 2 IN),
(Ay = § 1IN STUCCG,

C10 = 8 InN HWW CONCRETE,

€1 = 3 / 4 IN PLASTER OR GYP 8DARD);
END;
TEMPORARY RUDFS:

ROOFL = (g2 1/ 2 IN SLAG OP STONE,

€3 = 3/8 IN FELT AND MEMBRANE,
A3 = STEEL SIDING.,

k4 = CEILING AIRSPACE,

B84 = 3 IN INSULATIUN,

ES = ACOUSTIC TILE),

CPCEIL s(FINISH FLOURING -~ TILE 1716 IN,
. C1o = 8 IN Ha CONCRETE,
8t = AJRSPACE RESISTANCE,
v2 = 1 IN INSULATION)}
END}
TEMPORAKY FLOURSS
FLOURL = (B2 = § [N INSULATION,
By = AINSPACE RESISTANCE,
C10 « 8 IN WHW CONCRETE,
FINISH FLUORING = TILE 1716 IN),
CPFLOUR = (DIRT 12 [N)}
EnD3
TEMPORARY DUORS:
. WINDOw PANEL = (GLASS = HEAT ABSORBING PLATE 1/ 2 IN,
INSULATION = CELLULAR GLASS 2 IN,
C3 = 4 IN Hw CONCHETE BLOCK,

-
1
-

EnND;
PROJECTE "OFNTAL CLINIC = FT BRAGG NC";
LOCATIUN = RALNKCS

WEATHER TAPE FRUM 01JAN THRU 31DECH
BEGIN RUILNING DESCRIPTINNS

BUILDING BOARU = GYPIUM PLASTER 1 / 2 IN);

GRNUNY TEMPLRATURE = (59,060,61,02,06,70,74,72,69,06,64,61)}
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MURTH axIS = 0.7
DiMen3[UNHS: K = 9., M = 0, £ 2 90, S = t8U, W 3 270;
SULAR DISTRIBYTION = =13
20NE 1 "EATERIOR ZONES (1,2,3,9,10)":
URIGIN: (0,0,0);
EXTERIUR walLLS:
FACING (S) EwALLY (92 8Y H)
~ITH WINDOWS OF TYPE SINGLE PANE TINTED AInDUW
(43,4 HY 4,25) AT (0,4)
AITH DUNRS OF TYPE WINOOw PANEL

(26,6 BY 4) AT (0,0)
wITH QVERHANG (98 BY 3) AT (=3,H),
FACING (E) EwatLLt (83,5 8Y W)
ALTH WIMDOWS NOF TYPE SINGLE PANE TINTED wINDUW
(30,4 Ry 4,25) AT (0,4)
NITH DUOR OF TYPE WINDOW PANEL
(19,95 BY 4) AT (0,0)
%TTH QVERHANGS (108 8Y 3) AT (=3,H],
FACI™G (N) EwALLY (4SS RY M)
WITH AIMDONS NF TYPE SINGLLE PANE TINTED ~IDuw
(13,3 By 4,25) AT (0,4)
A#1TH DUOR UF TYPE WINDOW PANEL
(13,3 BY 4) AY (0,0)
WwITH NVERHANG (98 BY 3) AT (=S0,H),
FACING (W) EwALLt (102,5 8Y M)
#ITH AINDOWS OF TYPE SINGLE PANE TINTED #INDuw
(30,44 BY 4,25) AT (0,4)
wITH OOOR UF TYPE wWINOUW PANFL
(19,95 8Y 4) AT (0,0)
wITH OVERHANG (108,5 BY 3) AT (=35,M);
INTERNAL “AS3: PaaLLl (3109,5 8Y 1)3
INTERNAL vaSS: PwALL (306 BY 1):
SLAB ON GRADE FLUUR:
FACING (E) FLOORL (66,91 BY 66.91)¢
ROUF 3
FACING (S) ROUF1 (66,91 BY 66,91);
PEOPLE = 306, ALL ZOMES PEOPLES
LIGHTS = 30,74, CLINIC LIGHTS AND EQUIPYENT]
ELECTRIC EUUIPMENT = 27,29, CLINIC LIGHTS AND EQUIPMENT;

GAS EQUIPMENT = S, CLINIC LIGHTS AND EQUIPMENT;
CONTRNLS = CLIWIC CONTRULS, 30 HEATING, 347.5 COULING:
END ZUNE?
*
ZUNE 2 "INTERIUR (Z20ONES 4,5,6,7)"s
URIGINS (0,0.,0)3
INTERNAL MASS: PwallLt (5089,5 Ry 1);
T4TERNAL MASS: PwWaALL2 (225 BY 1)
SLAR ON GRADE FLOUMNRS
FACING (FE) FLUORL (56,08 3Y S56,08);
ROUF ¢
FACING (S) RDUFL (Se.08 BY 56,08);
PEUPLE = d4u, ALL ZUNES PEOPLES
LIGHTS = 14,34, CLINIC LIGHTS AND EQUIPMENT;
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eLeCTREIC EWUIPHMENT 3 A, 04, CLIWIC LIGHIS AnD EuUIP™ME 4T;
CONTRILS = CLINIC CMITRNALS, 1S MEATING, 104,08 CO0LINMGS
EnD ZUNG3
ZIHE 8 "XeRAYw:
URIGIN: (0,0,0):
IMTERNAL MASS: PwALLL (1404 BY 1)3
INTERMNAL MASS: PNALL2 (36 BY 1)}
SLAB ON GRANE FLOOR:
FACING (F) FLOOR1 (31,21 BY 331,21)3
ROUF ¢
FACIMNG (S) RNOF1 (31,21 BY 31,21);
PFUPLE = S, ALL ZONES PEUPLE;
LIGHTS = 3,96, CLINIC LIGHTS A4D EQUIPMENT}
ELECTRIC EwUIPMENT = 28.87, CLINIC LIGHTS AND £BUIPMENT:
CONTROLS = CLINIC CONTROLS, 0 MEATING, 149 CUOLING:

END ZONE:
END BUILDING DESCRIPTIONS
BEGIN FAM SYSTE+4 DESCRIPTION:
MULTIZONE SYSTEM | "MAIN FAN SYSTEM® SERVING ZNMES 1,2,83
FUR ZuNE 1
EXHAUST AIR VOLUME = 1000;
SUPPLY AIR VIOLUME = 85S50;
END;
FOR ZuNtk 2:
EXrnAYST AlR VOLUMF = 6003
SUPPLY AIR VOLUME = 29A0;
END ZONE:
FUR Z(ME 81
SUPPLY AR VULUME = 829;
END;
EQUIPMENT SCHMEDULES:
SYSTEM NPERATIUN = OFF, FROUM 01JAN THRY 310EC3
nEATING COIL NPERATION = QFF, FRUM 0iMAY THRU 2SSEP}
END;
DTHER SYSTEM PARAMETENS:
SUPPLY FaAN EFFICIENCY = ,387
HUT DECK CONTROL = JQUTSIDE AIR CONTROLLED;
HOT DECK CONTROL SCHEDULE = (320 AT 10, 80 AT 70);
COLD DECK CONTROL = FIXED SET POINT;
CULD DECX TEMPERATURE = 60,;
CULu DECK THROTTLING RANGE = 53
MIXED AIR CONTRUL = FIXED AMOUNT)
OUTSIDE AfR VOLUME = 4t14d,.}
END;

COOLING COIL DESIGN PAPAMETERS:
CAIL TYPE = Ox;
ENTERING AIR HRY oULB TEMPERATURE = A7.63
ENTERING AJR WET BULB TEMPERATURE = 70.3!
LEAVING AIR DRY BULB TEVWPERATURE 3 ol,}
LEAVING AIR weT AULY TEVPERATURE s 59,3
AIR FACE VELOCITY = S1d,6;
AIR VOLUME FLOW RATE = 157603
BARUMETRIC PRESSURE = 49S;
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LEAVING REFRIGERANT TEMPERATURESAS,;
ENTERING REFRIGERAUT TFMPERATURE = 45;
TOTAL CUOLING LUAD = 6007
NUMBER UF Tudt CIRCUITS=203
END3
NX CONDENSING UNIT PARAMETERS:
RPARCD(,403u9¢A1,,21287191,,.39339793);
DESIGN SATURATEYD SUCTION TEMPERATURESYN;
DESIGN SATURATEUL CONDENSING TEMPERATURE=130;
DESIGN FULL LUAD POWER RATIO=2,351;
Dx COMNPENSING UNIT CAPACITY=600;
END Dx CONDENSING UMNIT PARAMETERS;
END SYSTEMS
END FAN SYSTEM VESCRIPTION:
HEGIN CENTRAL PLANT DESCRIPTIUNS
PLANT | “DyMMY PLANT™ SERVING aLL SYSTEMS}
EQUIPMENT SELECTIUN:
1 UOILER OF SIZE 100;
EnD EWUIPMET SELECTION}
END PLANTS

- - -
A R A
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END CENTRAL PLANT DESCRIPTIUN;
END InPUT;
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TS INPUT FILE = DCNCF4I

A2 ]

LY THIS IS TWE DENTAL CLINIC USED IN THE BLAST VALIDATION (7/14/81)
e STUDIES. IT MaS BEEN SIMPLIFIED Tu A FUIUR ZONE MODEL,

'Ys THE wWALL/FLOOR/PEOPLE/ETC, HAVE ALL BEEN LUMPED TUGETHER,

a THE FaN SYSTEM HAS NOT BEEN MUDIFIED, HOWEVER, THE CRAuL

LA SPACE HAS BEF!s REVOVED, THE BUILDING NOW HAS A SLAW UN

[T GRADE FLOQOR,

L 2 ]

= THE SYSTEM QPERATION SCHEDULE wa8 CHANGED FROM DEFAaULT (7/8/81)
A TU "OFF"™ aAND THE HEATING COJL SCHEDULE ~A3 CHANGED FROM

“ THAT FOR FT, nOOD TO FHAT USED FOR RALEIGH, NC,

*R

T THE AMOUNT UF HEATING AND CUOOLING I3 SET TO XEEP [IHE

' BUILDING TEMPERATJRE BETWEEN 66 AND 78F ALL YEAK,

* N

JEGIN INPUT;
AUN CONMTRUL: NEW ZUNES,
NEw AIR SYSTEMS,
PLANT,
UNTITS(OUTSENGLISH) ,»

REPURTS(ZUNE LOADS,3SYSTEM,SYSTFM (0OADS,COIL LOADS,PLANT LUADS, wALLS, ZuNc);

TEMPORARY LQCATI0w:

RALNC = (LAT = 35,83, LONG = 78,83, TZ = S)3
EnD;
TEMPMNIRARY DESIGN DAYS:
RALNCSUM 2 (HIGHS 92, LOw= 71, w82 75, DATEs 21Jul,
PRESs 405, wse 440, DIRs 270,

CLEARNESS: 1, WEEKDAY);
HALNCWINM = (HIGH=2 29, LNws 14, we2 10, DATE= 21JaN,
. PRES=2 405, ws= 1320, DIR= 325.
CLEARNESS= .1, WEEKEND):
EnO3
TEMPORARY SCHEDULE (OFF):
SUNNAY THRU SATURDAY = (00 TU 24 « OFF),
HOLIDAY = SUNDAY;
END;
TEMPORARY SCHEDULE (ALL ZONES PEOPLE):
MOND‘Y THRU F"ID‘Y a (17 T0 07 - 0.’05'.°a'o°21.791152'0560075'
ab84.619.28),
SATURDAY [HRU SuNvaY = (00 TO 24 = 0),
HULINAY = SuNDAYS
€D}
TEMPORARY SCHEDULE (CLIWIC LIGHTS AND EQUIPMENT):
AONDAY THRU FRINDAY = (19 T2 U7 « ,34,.,58,,.98,.98,,90,,.86,
.12!.qll.9‘!.9§'o7°'tuo'c‘o)l
SATURDAY THRU SUMDAY = (00 TD 24 = ,34),
HOLIDAY = SUNDAY3
END};
TEMPORARY CUNTRULS (CLINIC CONTROLS):
PROFILES:
CUNSTANT s (1 AT 66, 0 AT 68, =,125 AT 70, =1 AT 140);
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SCHENULELS;
MDAY THRU SUNDAY = (00 Ty 24 « CONSTANT),
HOLIDAY = SUMNDAY;
EiD;
TEMPONARY wallS:

E~ALLYL = (RRICK = FACE 4 1IN,
CONCRETE = CEYENT MORTAR 1/2 [N,
COUNCPETE = CFMENT MURTAR 172 IN,
CONCRETE = CEYENT MURTAR 172 IN,
CUNCRETE = CEMENT MURTAR 1/2 I,
€3 = 4 IN Ha CONCRETE BLOCK,
B)] = AIRSPACE RESISTANCE,
BUILDING BUARD = GYPSUM PLASTER |

PuALLL 2= (BUILNDING BOARL « GYPSUM PLASTEW 1
Al « aAIRSPACE RESISTANCE,
BUILOING B0ARD = GYPSUM PLASTE® 1 7/ 2 IN),

PwALLZ = (C8 = 8 IN Hn CONCRETE BLOUCK,
R1 « AIRSPACE RESISTANCE,
BUILNING BDARD = GYPSUM PLASTER 1 7/ ¢ IN),

CFvaLlL = (41 = 1 IN STUCCO,
€10 = 8 1.0 Mw CONCRETE,
€1 = 3 /7 4 IN PLASTER OR GYP b0ARD);

/7 2 IN),
/7 2 1IN,

EnD;
TEMPORARY ROUFS3
ROOF1 = (E2 1/ 2 IN SLAG OR STONE,
3/8 In FELT anD MEM3ARANE,
STEEL SIDING,
CEILTIIG aIRSPACE,
3 IN [MSULATION,
ES ACOUSTIC TILE),
CPCeIL S(FINISH FLNURING = TILE 1/16 IN,
C10 = 8 [N Hw CONCRETE,
81 = AIRSPACE RESISTANCE,
32 = 1 It INSULATION)S

»
wl
L B I B

END}
TEMPORAKY FLOURSS
FLOURY 3 (82 = 1 IN INSULATION,
M1 = ATRSPACE RESISTANCE,
C10 =« 8 IN WW COMCRETE,
FINISH FLOORING « TILE 1716 IN),
CPFLOUR 2 (DIRT 12 IN)3
EiD;
TEMPORARY DUORS:
wINDNY PANEL = (GLASS = NEAT ABSORBING PLAT: 1/ 2 IN,
TNSULATION « CELLULAR GLASS 2 Ine
C3 = 4 IN Mw CONCRETE 8LOCK,
BUILOING BROARD « GYPSUM PLASTER t 7/ 2 InN);
[AT1/}]
PRUJLC T2 "DENTAL CLINIC « FT HRAGG NC";
LOCATION 3 RALNC;
GRNUND TEMPERATURE 2 (59,60,61,62,00070,74,72,69,06,64,01)3
WEATHER TAPE FRUM 01JAM ThRyU 310ECS
BEGIM RUILDING OESCRIPTIDNG
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MUFTH AxIl35 3 0,5
NIMENSION3: W =2 9,, M =2 0, E 2 90, S = 180, N 3 270;
SULAR DISTRIAUTING = =1;
L2 ]
ZUNE | "NURTH EXTERINR ZONES (1,2)":
JRIGIN: (0,0,0)3
EXTERINR wALLS:
FACING (N) Ewalll (dS HY H)
~ITH AINDOWS OF TYPE SINMGLE PANE TINTED AlnDUW
(13,3 BY 4.25) AT (0,4)
#1TH DUOR UF TYPE WINDUW PANEL
(13,3 KY 4) AT (0,0)
SITH OVERHANG (98 BY 3) AT (=Su,H),
FACING (w) EWALLL (19 BY )
wITH OVERHANG (108 RY 3) AY (=3,H);
INTERNAL **'ASS: PwALL) (643,S Ry 1);
INTERNAL “YASS: PuALL2 (171 AY 1);
SLAR ON GNRADE FLOOR:
FACING (E) FLUOR1 (855 BY 1)3
ROUF 2
FACING (8) ROOF1 (8SS BY 1);
PEOPLE = 6, ALL ZONES PEOPLE;
LIGHTS = 7,91, CLINIC LIGHTS AJD EQUIPMENT;
ELECTRIC EQUIPMENT = 17,06, CLINIC LIGHTS AND EQUIPMENT}
GAS EQUIPMENT 3 S, CLINTIC LIGHTS AND EGQU[PWENT;
CONTROLS = CLIWNIC CONTROLS, 0 HEATING, 140,48 CONLING}
END ZuNE;
ZUNE 2 "EXTERIOR ZONES (3,9,10)"
ORIGIN: (0,1,0)2
EXTERIUR waALLS:
FACING (3) EwaLlLl (92 BY W)
AITH WINOOWS OF TYPE SINGLE PANE TIMTED wInDUW
(43,4 BY 4,2%) AT (0,4)
wITH DOORS NF TYPE WINDOW PANEL
(26,6 BY a) AT (0,0)
AITH OVERMANG (98 BY 3) AT (=3,H),
FACING (E) EwaLlLtl (83,5 By W)
ALTH WINDOWS OF TYPE SINGLE PANE TINTED wilnDUW
(30,8 BY a,2%5) AT (0,a)
A~1TH DODR OF TYPE WINODOW PANEL
(19,95 uy 4a) AT (0,0)
AITH OVENMANGS (108 BY 3) AT (e3,M),
FACING (w) EwaLL! (83.5 8y W)
wITH AINDOWS OF TYPE SINGLE PANE TINTED wIvPyw
(30,84 Y 4,2%) AT (0,4)
wlTH DOOR UF TYPE wINDUW PANEL
(19,95 a8y &) AT (0,0)
ALTH OVERMANG (108,5 BY 3) AT (=3,n);
INTERNAL va8S: PAALLL (2466 BY 1)}
INTERNAL vaS8S: PaALL2 (1385 BY 1))
SLAR ON GRADE FLUOR:
FACING (E) FLONKL (3622 BY 1);
ROUF 3

Pl

PRy .




FACING (8) RUUFL (3622 8Y 1)}
PEUPLE = 30, ALL ZOMES PEOPLES
LIGHTS = 22,8%, CLINIC LIGHTS aND EQUIPMENTS s
eLECTRIC EWLUIPMENT = 10,23, CLINIC LIGRTS AND LQUIPMENTS RS
CONTROLS = CLIVTIC CONTROLS, 30 MEATING, 207.1 COULINGS g
END 2uNt?
e

ZONEL 3 "INTERIOR (ZUNES 4,5,6,7)":
URIGIM: (0,0,0)3
IVTERNAL MASS: PwaLLl (S089,5 8y 1),
TLUTEANAL MASS: Pwall2 (225 ¥Y 1)
SLAR (0w GRADE FLOOR:
FACING (E) FLUORY (3145,S BY {);
HOQF ¢
FACING (8) ROQFL (3145.5 BY 1)3

PEUPLE = 44, ALL ZUNES PECPLES )
LIGHTS = 14,34, CLINIC LIGHTS AND EQUIPMENTS
ELECTRIC EQUIPMENT = A, 64, CLINIC LIGHTS AND EQUIPMENT;
CONTROLS 3 CLINIC CNONTROLS, 1S HEATING, 104.,8 COULING;
E«D ZONES
LOME 8 “XNeRAY®}
ORIGIN: (0,0,0)3
INTERNAL “aSS: PaALLL (1404 BY 1))
INTERNAL “aSS: PwALL2 (30 BY 1))
SLAR NN LRADE FLJUNR:
FACING (E) FLOOKY (974 8Y 1)
ROUF ¢
FACING (8) ROQF1 (974 AY 1);
PEUPLE = S, alLL IONES PEUPLE;
LIGHTS = 3,96, CLINIC LIGHTS AND EQUIPMENT)
ELECTRIC EQUIPMENT = 28,87, CLINIC LIGHTS AND EQUIPMENT;
CUONTROLS 3 CLINIC COHMTROULS, O MEATING, 149 CUDLTINGS

EnD ZONES [RER
E4D BUILDING VESCRTPTIONS "y
SECIN FAN SYSTEM DESCRIPTIONS: T
MYLTIZ0nE SYSTEM § "MAIN FAN SYSTEM® SERVING ZONES 1,2,3,83 e
FUR ZUNE 13 N

EXHAUST A[R VOLUME = 10003
SUPPLY AIR yOLUME = 21903

END;
FuR ZUNE 23
SUPPLY AIR VULUME = 63603
EnND ZONES
FOR ZUNE 3@

EXHAUST AIR VOLUME = 609;
SUPPLY ATR VOLUME =z 29803

Ent Zutik;

FUR ZuNt #:
SUPPLY AR VULUME = 829;

END;

EQUIPMENT YCHEDULFES:

SYSTEM NPERATIUN = NFF, FROM 03JAN THRy 310ECS
MEATING COIL OPERATIUN 3 NFF, FRUM 01vAY TnRy 2SSEPS
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END;
JTHER SYSTEM PARAMETERS:
SUPPLY FAM EFFICIENCY = ,383
HUT DECK CONTRNL 3 JUTSIDE AIR COWTROLLED:
HUT DECK CONTROL SCHEDULE = (120 AT 10, RO AT 70);
CULD DECK CONTRUL = FIXED SET POINT;
CULD DFCK TEVPERATURE 2 60,7
COLD DECK THROTTLING RANGE = 53
MIXED AJR CUNTROL = FIXED AMQUNT;
OUTSIDE AIR VULUME = 4114,
END;
COOLING CUIL DESIGN PARAMETERS:
COIL TYPF = Dx3
EnTERING AIR LRY BULPR TEMPERATURE = 87,6;
ENTERING ATR ~ET dULB TEMPERATURE = 70.33
LEAVING AIR DRY BULY TEMPERATURE = 61,7
LEAVING AIR WET AULB TEMPERATURE s 59,3
AIR FACE VELOCITY = 514,67
AIR VULUME FLUW RATE = 157603
BARUMETRIC PRESSURE = 40S5;

LEAVING REFRIGERANT TEWPERATURESUS,
ENTERING REFRIGERANT TEMPERATURE = 45;

TOTAL COOLING LUAD = 6003

NUMBER OF TUBE CIRCUITS=20;

END; .

DX CONDENSING UNIT PARAMETERS:
RPWRCD(,40349281,,21287191,,39339793);
DESIGN SATURATED SUCTION TEMPERATURESUO;
DESIGN SATURATED CONDENSING TEMPERATUREz130;
DESIGN FULL LUAD POAER RATIUX,351;

Dx CONDEMSING UNIT CAPACITY=600;

EuD Dx CONDENSING UNIT PARAMETERS;

END SYSTEM}

E4D FAN SYSTE™ DESCRIPTION;

AEGIM CEMTRAL PLANT DESCRIPTIUN}

PLANT | "DuMMY PLANT® SERVING ALL SYSTEMS;
FQUIPHENT SELECTIUN
1 BOILER OF STZE 100;
END EQUIPMENT SELECTIOM}
END PLANT?
FND CENTRAL PLANT DESCRIPTIONM;
E4D INPUT;
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e INPUT FILE = DCMCCAI & |
L X ] “:ﬁ
.n THIS IS THE DENTAL CLINIC USED IN THE RLAST VALIDATION (7/16/R}) T
" STUDIES. IT HAS BEEN SIMPLIFIED 'Q A FNUR ZUNE “NUEL, ;rq
o THE wWaLL/FLUOR/PEJPLE/ZETC, HAVE ALL BEEN LUMPED TOGETHER, e
PN THE FAN SySTF4 HAS NOTV BEEN MODIFIED, THe CRAWL -id
n SPACE IS INCLUDED IN THE MODEL, -3¢
*®
e THE SYSTE4 OPERATION SCHFDULE WAS CHANGED FRDM QEFAULT (778/181)
e TU "NFF® aAND THE HEATING COIL SCHEDULE #A5 CHANGED FRUM

-‘ e THAT FOR FT, HOUD TO THAT USED FOR RALEIGH, NC,

. [T

5 T THE AMUUNT OF HEATING AMD COOLING IS SET TO KEEP THE

'A e BUILDING TEMPERATURE BETWEEN 66 AND 78F ALL YEAR,

> .'

’ HEGIN INPUT;

o1 RUN CUNTRUL: NEWw ZUNES,

3 New AIR SYSTEVS,

) PLANT,

5 UNITS(OUTSENGLISH), .

b REPURTS(ZONE LOADS,SYSTEM,SYSTEM LOADS,COIL CLOAOS,PLANT LJA0S, wALLS, ZUNE);

o TEMPORARY LUCATIONS

¥ RALNC = (LAT z 35,43, LONG = 78,83, TZ = 5);

hd FnD3

g TEMPORARY DESIGN DaYSt

L. RALNCSUM = (HlGMs 92, LOus 731, WBs 7S, OATE= 21JuL,

' , PRESz 4NS, wSs 440, DIR= 270,

d CLEARNESSZ 1, WEEXDAY))

(!

. RALNCWIN = (HIGH= 29, LOws 14, Wb= 10, DATE"T 2iJaN,
i PRESz 405, wi=® 1320, DIR= 32y,
CLEARNESS= ,1, wEEKEND):
END;
TEMPOORARY STHEDYLE (OFF)s
SUNDAY THRU SATURDAY = (00 TO @4 = OFF),
nOLI0AY 3 SunDaY;
END;
TEMPORARY SCHEDULE (ALL ZONES PEOPLE):
MUNDAY THRU FRIDAY = (17 70 07 - 0.:.5:.900.921.791.520.500.750
ob8,,6},,28),
SATURDAY THRU SuNLAY = (06 TN 24 = 0),
HUL I0AY 2 SUNDAY}
END}
TEMPNRARY SCMEDULE (CLINIC LIGHTS ARD EJUIPMENT):
MONDAY THRU FRIDAY = (19 TO 07 = .34,.58,,98,,.98,,.948,.84,
.72'.9’909510950.79'-“00.u0)'
SATURVDAY THRU SUNDAY = (00 TN 24 = ,34),
HULIDAY = SyYNDAY:

END;
TEMPNRARY CUNTRULS (CLINIC CONTROLS)S
PROFILES:
CUNSTANT x (1 AT 06, 0 AT 68, =,125 AT 70, =1 AT j4u);
SCHEOULES:
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«0NDAY THRU SUNDAY = (u0 Ti) 24 « CUNSTANT),
HOLIDAY = SUNDAY;
ENnD;
TEMPURARY WwALLS:
EnALLY = (RRICK = FACE 4 IM,

T AR

CONCRETE

CEYENT MURTAR 172 IN, -y,
CONCRETE ~

CEMENT MORTAR 1/2 IN, .
CONCPETE = CEMENT MORTAR 1/2 IN, -
CUNCRETE CEMENT MURTAR 172 1IN, oo
C3 - 4 IN HWw CONCRETE ALOCK,
Bl = AIRSPACE RESISTANCE., -
BUILDING HOARD = GYPSUM PLASTER 1 7 2 IN), e
PwALLLl = (BUILDING BDARD « GYPSUM PLASTER § 7 2 IN, R
Ay « AIRSPACE RESISTANCE, -
AUILDING UDARL = GYPSUM PLASTER 1 / 2 IN), v
- PAALL2 = (C8 = 8 IV Ma CONCRETE BLOCK, .
- B1 = AIRSPACF RESISTANCE,
" BUILDING SOARD = GYPSUM PLASTER 1 7/ 2 IN),
- CPmALL = (Af = 1 IN STUCCO.
C10 = & Iy Hw CONCRETE, ..
4 El « 3 /7 4 IN PLASTER OR GYP BOARD); S
- END;
TEMPORARY RUUFS:
RUOFL = (€2
E3
a3

NS
e
[ I B I ]

.3

R ¢ <5, e 0,N
1

1/ 2 IN SLAG OR STONE, -

3/8 IN FELT AND MEMSRANE, -

STEEL SIDING, -
€4 = CEILING AIRSPACE, 2
B4 = 3 IN INSULATIUN, s
ES = ACOUSTIC TILE),

CPCEIL =(FINISH FLOORING = TILE 1/16 IN,
Clo = 8 IN Wa CONCRETE, o
81 = AIRSPACE RESISTANCE, S
82 = 1 IN INSULATION)} -

END;

TEMPOURARY FLOORS:
FLOORL = (B2 = 1 IN INSULATION,
A1 o AIRSPACE RESISTANCE,
C10 = 8 14 HMw CUNCRETE,
FINISH FLOORING = TILE 1/16 INY,
CPFLOUR = (DIRT 12 IN);
EnD;
TEMPORARY DUORS:
NINDOWw PANEL = (GLASS = MEAT ABSORBING PLATE 17 2 In,
INSULATION « CELLULAR GLASS 2 IN,
€3 « 4 IN Hw CONCRETE BLOCK,
BUILDING BOARD = GYPSUM PLASTER 1 / 2 IN);
END}
PRUJECT= "DENTAL CLINIC = FT BRAGG NC";
LOCATION = RALNC
GROUND TEMPENATURE = (59,00,61,02,60,70,74,72,69,66,64,61)}
WEATHER TAPE FRUM 01JAN THRU 31DEC)
3EGIN BUILDING DESCRIPTINNS
NORTH AXIS 3 0.
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DIMENSIUNS: H =2 9,, 4 = 0, E =2 90, § = LBy, n = 270;
SULAR DISTRIRYTING 5 =1;
LR 3
CRAnL SPACE 1900) "CRAWL SPACE":
ORIGIN:I(0,n,-2,5);
NURTH AXIS = U}
CRAAL SPACE CEILING:
STARTING AT (0,0,2.5) FACING (S) CPCEIL (92 By 102):
SLA® NN GRADE FLUDN:
STARTIMG AT (0,102,0) FACIMG (S) CPFLUOR (92 dY 102)3

HASEMENT #ALLS:

STARTING AT
STARTING aT
STARTING AT

(V,0,0) FACING (S) CPwALL (92 8Y 2,5),
(92,0,0) FACING (&) CPwALL (102 BY 2,5),
(92,102,0) FACING (N) CPwALL (92 bY 2,5),

STARTING AT (0,102,0) FACING (W) CPwALL (102 gY 2,5)3
EvD ZUNE?
L ¥ 2
ZUNE 1 "NURTH ExTERINR ZOWES (1,2)":
ORIGIN: (0,0,0)3
EXTERIUR waLLS: .
FACING (N) EWALL1 (45 BY W) s
NITH YINUOWS OF TYPE SINGLE PANE TINTED ~INDUW i

€13.3 BY 4,25) aY (0,4) “
alTH DUOR UF TYPE wINDUW PANEL e
(13.3 BY 4) AT (0,0) Nt

wITH DVERWANG (98 BY 3) AT (~S0,n), R
FACING (W) EWALLT (19 BY W) »
wITH OQVERHANG (108 RY 3) AT (=3,M);
INTERNAL vaSss: PAALL1 (643,.5 By 1);
INTERNAL MASS: PwaLL2 (171 By 1);
FLOOR UVER CRAWL SPACE:
FACING (E) FLODR1 (85S 8Y 1)}

ROUF

FACING (S) ROUF! (855 BY 1); e
PEUPLE = 6, ALL JONES PEUPLE; A
LIGHTS = 7,91, CLINIC LIGHTS AND EQUIPMENT; B
ELECTRIC FQUIPHMENT = 17,06, CLINIC LIGHTS AND EQUIPMENT: S
GAS EQUIPMENT = S, CLINIC LIGHTS AND EGUIPMENT; =
CONTROLS = CLINIC CONTROLS, 0 MEATING, $140.4 COOLING;

EnD ZUNES
ZUNE 2 "EXTERIOR ZONES (3,9,10)"s
URIGIN: (0,0,0)3
EXTERIUR WwaLLS:
FACIMG (S) EwALL1 (92 BY +)
NITH WINDOWS OF TYPE SINGLEL PANE TINTED «~INDUW
(43,4 By 4,25) AT (0,4)
wlTH NYORS OF TYPE WINDOW PANEL
(26,6 By 4) AT (0,0)
wITH OVERMANG (98 BY 3) AT (=3,n),
FACING (F) EwaALL1 (83,5 BY H)
AaITH AINDNAS OF TYRE SINGLE PANE TINTED al 400w
(30,4 BY 4,25) AT (0,4)
wITH DOOR UF TYPE aINDOW PaANEL
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END Z20NME

e
ZUNE

EnD ZONE;

LONE

(19,95 RY 4) AT (0,0)
A1TH OVERHANGS (108 dY 3) at (=3,H),
FACING (W) EwALL1 (83,5 8Y n)
AITH AIKDNWS OF TYPE SINGLE P&4E TINTED aInDuw
(30,44 nY 4,25) AT (0,4)
STIH DUDR OF TYPE »INDuw PANEL
(19,95 8Y 4) AT (0,9)
ALTH OVERWANG (108,S RY 3) AT (=35,H)}
INTERNAL “aS3: PwALLL (2460 BY 1)3
INTERNAL “ASS: PxALL2 (135 BY 1);
FLUOR JUVER CRAnL SPACE:
FACING (E) FLONRL (3622 BY }1);
ROUF ;
FACING (S) ROUF1 (3622 BY 1)
PEUPLE = 30, ALL ZONES PEOPLE}

LIGHTS = 22.43, CLINIC LIGHTS AND EOQUIPMLNT}
ELECTRIC EQUIPMENT = 10,23, CLINIC LIGHTS AND EQUIPMENT;
CNNTROLS = CLINIC CNNTROLS, 30 MEATING, 207.1 CNULLINGS

3 "INTERIOW (ZUNES 4,5,6,7)"%:
JRIGIN: (0,0,0);
INTERNAL “ASS: PwALL1 (5089,.5 RY 1);
INTERNAL “A3S: PwALL2 (225 oY 1)}
FLUOR OVER CRAwL SPACE:
FACING (E) FLUOR! (3145.5 BY 1);
ROUF 3
FACING (S) RNJIF1 (3145,.5 8Y 1)
PEOPLE = 44, ALL ZOMES PEOPLES
LIGHTS = 14,34, CLINIC LIGHTS AND EQUIPMENT}
ELECTRIC EWUIPMENT = 9,64, CLINIC LIGHTS AND EWUIPMENT;
CONTROLS = CLINIC CONTROLS, 15 WEATING, (04,8 COULIMNG:

8 "XeRAY":
ORIGIN: (0,0,0)s
INTERNAL “vASS: PaALLL (1404 BY 1)3
INTERNAL MASS: PwALL2 (36 BY 1);
FLOOR OVER CRAwL SPACE:
FACING (E) FLOORL (974 BY 1)}
ROUF
FACING (S) ROUF1 (974 BY 1);
PEUPLE = S, ALL ZONES PEOPLE;
LIGNTS = 3,96, CLINIC LIGHTS AND EQUIPMENT;
ELECTPIC EUUIPMENT = 28.87, CLINIC LIGATS ANUL EQUIPMENI:

CONTROLS = CLINIC CONTROLS, 0 WEATING, 149 CUOLING;

EnND ZUNLS
€D RYILO[NG DESHRIPTION?
- JEGIN FAN SYSTEM PESCRIPTION;
"- AULTTIZONE SYSTEY { "Maln FAN SYSTEM™ SERVING ZNNES 1,2,3083
. FOR ZuMNE 12
b - EXHAUST AJP VQOLUME = 100N;
3 SUPPLY ATk vOLUME = 2190;

E«D;
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FoR Zute ¢
SUPPLY AR VULUME = 03003

END ZONES

FOR 2UNE 3:
EXHAUST AIR VALU4E = 600;
SUPPLY AR VYLUME = 2980;

€D ZOUNE:

FuR ZUdpE B¢
JUPPLY AR VOLUME = 8293

ErD;

LQUIPMENT SCHEDULES:

SYSTEM NPERATION = 0OFF, FRUM 01JAN ThRU 5{DECS
HEATING CcOIL NPERATION = OFF, FROM 01MAY THRU 2SSEP3

iy

PR PN

RN

(A7H
JTHER SYSTE4 PARAVETEKRS:
SUPPLY Fahl EFFICIENCY = ,383
MUT DECK CONTROL = JUTSIDE AIR CONTWOLLED:
HOT DECK CONTNOL SCHEDULE = (120 AT 10, Ry AT 70);
COLU DECK CQONTROL 3 FIXED SET PQINT;
CULD VECK TEMPERATURE = 60,3

CULD DECK THROTTLING RANGE 3 %3
MIXED A[R CUNTRUL = FIXED AMOUNT};
OUTSIDE AIR VULUME = utia,;

END3

COOLING CUIL DESIGN PARAVETERS:
CUIL TYPE = Dx;
ENTERING AIR URY BULB TEVPERATURE = 87.0f4
ENTERING AIR #ET BULB TEMPERATURE = T70.33
LEAVING AIR DRY BULY TEMPERATURE = 61,3
LEAVING A[R weT HULH TEMPERATURE = 59,3
AIR FACE YELNCITY = S14,6}
AIR VULUME FLOm RATE 3 157603
BARUMETRIC PRESSURE s 4055
LEBVING REFRIGERANT TEMPERATURESAS,;
ENTERING REFPIGERANT TEMPERATURE = 45;
TUTAL COOLING LDAD = 6003
NUMHBER UF TyBE CIRCUITS=20:

END;

Ox CONDEMSING UNIT PARAMETERS:
RPWRCD(,40349281,.,21287194,,39339793);
DES[GN SATURATED SUCTION TEMPERATURE=240;
DESIGN SATURATED CONDENSING TEMPERATURE=1350;
NESIGN FULL LUAD POWER RATIUS,3S51;

OX CONDENSING UWIT CAPACITY=Z600;

END Ox CONDENSING UATT PARAVETERS;

END SYSTFMm;

EID FAN SYSTE4 DESCRIPTIING

BEGIN CENTRAL PLANT DESCRIPTIUN;

PLANT | "DUMMY PLANT® SERVING ALL SYSTEMS);
FYUIPMEWT SELECTIUNS
{ J0[LER OF 3IZE 100;
END EQUIPMENT SELECTIONS
ENO PLANTS
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END CENTRAL PLANT DESCRIPTION;
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CM.' of Engineers

Tech Montter
A“ll: DAEN-ASY-L 12}
ATTH:  DAEN-CCP
ATTIN: DAEN-CW
ATTN: DARN-CWE
ATTN:  QAEN-LWR-W
ATTN:  DAEN-CWO
ATTh:  DAEN-CWP
ATTN:  DAEM-EC
ATIN:  ODAEN-RCC
ATTH:  DAEM-ECE
ATTN:  DAEN-ICF
ATTN: DAEN-£CB
ATTH:  DAEN-RO
ATTN: DAEM-RODC
ATTN:  DAEN-RDM
ATTH:  OAEN-RM
ATTN: DAEN-2C
ATTH:  DAEM-ICE
ATYN:  OAEN-IC!
ATIN:  DAEN-ICH
FESA, ATTH: Library 22060

FESA, ATTN: DEY 111 79906

US Army Engineer Districts
ATTN:

A) Batin 09616
Albuquerque 87103
Baltimore 21203
Buffalo 14207
Charleston 29402
Chicago 60604
Detroit 48231
Far East 96101

Huntington 25721 .
Jacksomville 32232
Japan  9634)

Kansas City 64106

Little Rock 72203

Los Angales 90053

Lovisville 40201

Neshvitle 37202
New England 02154
New Orieans 70160
New York 10007
Norfolk 23510
Omaha 68102
Philadelphia 19106
Pitesburgh 15222
Portiand 97208
Riyadh 09038
Rock 1sland
Sacremento 95814
San Francisco 94108
Savannah 31402
Seattle 98124

St. Lowis 63101
Sst. Paul 55101
Tulsa 78102
Vicksburg 39180
Walla Valla 99362
Wilmington 28401

US Army Engineer Ofvisions

ATTH:
Europe

Huntsville 35807

Lower Mississippi Valley 39180

Niddle €ast 09038

Middle East (Rear) 22601

Wissouri River 6810]

North Atlantic 10007

North Central

North Pecific 97208

Ohio River 45201

Pacific Ocean 96858

South Attantic 30303

South Pacific 94111

Southwestern 75202

US Arwy furope
NG, 7th Arey trﬂnln! Commend 09114
ATTH:  AETTG-0EM ($)
7th Army ODCS/€ 09403
ATTN:  AEAEN-EM (4
V. Corps 09079
ATTH:  AETVDEW (S)
Yil. Corps 09154
ATTN:  AETSDEM (5)

Berlin 09742
ATTN: AEBA-EN (2)

Seuthern Curopean mu Force 09168
ATTH: AZSE-ENG (

Installation ugwc kﬂvﬂy 09403

ATT:

Sth USA, Nores
ATTH:  EAFC (B)
ATTH:
ATTH:
mn-

96301
358

LI AP SR ATt S S T

CERL DISTRIBUTION

8th yYSA, Korea
ATTN: EAFE-H 96271
ATTN: EAFE-P 96259
ATTR: EAFE-T 96212

ROK/US Combined Forces Command 96301
ATTN:  CUSA-HHC-CFC/Engr

USA Japen {USARJ)
Ch, FE Dfv, AJLN-FE 96341
Fac Engr (Honshu) 96343
Fac £ngr (Okinaws) 96331
Rocky Mt. Area 80903

Area Engineer, AEDC-Area Office
Arnold Afr Force Statfon, TN 37389

Western Araa Office, CE
Vanderderg AFB, CA 93437

416th Engineer Command 6062)
ATTN: Factlities Enginger

US Military Academy 10996

ATTN: Facilities Engineer
ATTN: Oept of Geography &
Computer Science

ATTN: DSCPER/MAEN-A

r. Studies Center 20315
ATTN: Lidbrary
NORC, ATIN: ORXMR-ME 02172
USA ARRCOM 61299

ATTH: DRCIS-RI-1

ATTN: DRSAR-IS

OARCOM - Ofr., Inst., & Sves.
ATIN: Facilities Enginger

ARRADCON 07801

Aberdeen Proving Ground 21008

é!w lhg:' ::d ﬂoch;:;:s ”:i Cyr.

oryus sti Army t 78419

Harry Dismond Laboratories 20783
y Proving Ground 04022

Jefferson Proving Grownd 47250

Fort Monmouth 07703

Letterkenny Army Depot 17201

Natick R&D Ctr. 01760

New Cumberland Arey n;sot 17070

Pueblo Army Depot

Red River Army Depot 75501

Redstone Arsens! 15809

Rock Istand Arsess) 61299

Savamna Arey Oepot 61074

Sharpe Army Depot 95331

Saneca Army Depot 14541

Tobyhanna Army Depot 18466

Tooele Army Depot 84074

Watervifet Arsensl 12189

Yuma Proving Ground 85364

White Sands Missiie Range 88002

OLA ATTN: OULA-MI 72314

FORSCON
FORSCOM Engineer, ATTN: AFEN-FE
ATTN: Facilfties Enannr
Fort Buchanan 009.
Fort Bragg 20307

Fort Campbel) 42223
Fort Carson 00913
Fort Davens 01433
Fort Drum 12801

Fort Nood 76544

Fort Indientown Gop 17003
Fort lrwin 92311

Fort Sam Wouston 782M4
Fort Lawis 98423

Fart McCoy 54656

Fort NcPherson 30330

Fort George G. Meade 2075S
Fort Ord 93941

Fort Polk 71459

Fort Richardson 99505

Fort Riley 66442

Presidio of Sen Framcisco 94129
Fort Sheriden 60037

Fort Stewert 31313

Fort Waimwright 9970)
Yancouver Bks.

NSC
ATTN:  WSLO-F 78234
ATTN: Factiities (ngineer

Fitasimons AMC 80240
Walter Reed AMC 20012

INSCOM - Ch, Inst), Div,

ATTN: Factlfties £ngineer
Arlington Hal) Station (2) 22212
Vint Hi11 Farms Station

ou
ATTN: Facliities Engineer
Comgron Station 22314
Fort Lesley J. Melalr 20319
For! Myer 22211
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NINC
ATTN: NMTMC-SA 20315
ATTN: Factlities Engtincer

Oakland Arwy Base 94626

Sayonne WOY 07002

Sunny Poiat MOT 28461
NARADCOM, ATTM:

TARCOM, Fac. Dtv.

DRDNA-F 071160
48090

HQ, TRADOC, ATTN: ATEN-FE
ATTN: Facllities Engineer
Fort Belvoir 22060
Fort Beaning 190§
Fort Bliss 79916
Carlisle Barracks 17013
Fort Chaffee 72902
Fort Dix 08640

Fort Eustis 23604

Fort Gordon
Fort Namilton 11252

Fort Benjamin Harrison 46210
Fort Jackson 29207

fort Knox 40121

Fort Leavenworth 66027

Fort Les 23801

Fort McClellan 36208

Fort Monroe 23651

Fort Rucker 36362

Fort S111 73503

Fort Leonard Mood 65473

TSARCOM, ATTN: STSAS-F 63120

USACC

ATTH: Facilities Engineer
Fort Huschuca 85613 (2)
Fort Ritchie 21719

WESTCOM
ATTH: Facllities Engineer
Fort Shafter 968%8
ATTN:  APEN-IN

SHAPE 09055
ATTN: Survivebility Section, CCB-OPS
Infrastructure Branch. LANDA

USEYCON 09128
ATTH: ECJ 4/7-LOE

Fort lohmr. VA 22060
ATTN:  ATIA-DYE-EM
ATIA-DTE-SW
ATZA-FE
Engr. Library
Cotadion Liatsen Office (2)
MR Library

Cold Regfoms Rgsearch Engineering Lad 0375
ATTH:  Library

ETL, ATTN:

Waterways Experiment Statfon 139180
ATTN:  Library

f l"ll Afrborne Corps and 28307
t. bragg
ATTN: AFIA-FE-EE

Chanute AFS, 1L 61068
INS CES/DE, Stop 27

Worton AFS 92409
ATTN:  AFRCE-MX/DCE

Tyndall AFD, FL 32403
AFESC/Engineering & Service Lab

NAFEC
ATTM: ROTBE Liaison Office
Atlantic Division 23511
Chesapeske Division 20374
Sowthern Division 294)1
Pacific Division 96860
Northern Division 19112 R
Western Diviston 64066 -~
ATTH:  Sr. Tech. FAC-03T 22332 B
ATIN:  Asst. COR R8O, FAC-0) 22332 ‘

WCEL 92041 o
ATTH: Uibrary {Code LOBA)

Oefense Technica! Info. Center 22314
ATTN: ODA (12}

Lidrary 22060

Engineering Soctettes Library 10017
New York,

National Geard Duress
Ingtallation Division

20310

US Government Printing 0ffice 22304
Recetving Section/Depesitory Coples (2)
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ESD Team Distribution

HQDA (DALO-TSE-F) (3) 20310

US Army Engineer Districts (39)
ATTM: Chief, Engineer Division

US Army Engineer Divisions (15)
ATTN: Chief, Engineer Dlvision

Army-Air Force Exchange Service 75222
ATTN: Chief, Engineering Div

Alexandria, VA 22314
ATIN: OLA-W

USA ARRADCOM 07801
ATIN: DROAR-LCM-SP

USA DARCOM
ATTM: ORCIS 22333

Fort Belvoir, YA 22060
ATTN: DRDME-G-
ATIN: FESA-TSD

Fort Leavenworth, XS 66027
ATTN: ATZLCA-SA

Naval Civil Engineering Laboratory 93043
ATTN: Code LO3AE
ATTIN: Code L60

Naval Facilities Engineering Command 22332
ATTN: Code 032E

ATTN: Code 1023

ATTN: Code 11130

ATTN: Code 044

USAF
ATTN: SAFMI1 20330

Andrews AF8, WASH OC 20331
ATTN: AFSC-DEE

Patrick AFB, FL 32925
ATTN: XRQ

Tyndall AFB, FL 32403
ATTN: RD

Wright-Patterson AFB, OH 45433
ATTN: POE
ATIN: PMD

Assistant Sec for Conservation & Solar Energy 20314
Assistant Sec for Resource Applications 20314

OCNO (Logistics) 20301

Otrector, Bldg Technology & Safety Div 20410
Director, Center for Building Techmology 20234
Energy Research and Development Foundation 30037
00AS (EESS) 20301

ODAS (18M) 20301

GSA 20405

Public Building Service 20405

Department of Energy 30037
Oak Ridge, TN 37820
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Use of simplified input for BLAST energy anslysis / by D. Herron ... (et al.) —
Chawpaign, 111 : Comatruction Engineering Research Laboratory ; available from
NTIS, 1983. )

110 p. (Technical report / Construction Engineering Research Laboratory ; E-185)
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1. BLAST (computer program). 2. Buildings -- energy consumption. I. Herrom,
Dale L. Il. Eidsmore, Joann A. I1II. O'Brien, Robert E. IV. Leverenz, Donald J.
V. Series: Technical report (Construction Engineering Resesrch Laboractory) ; E-185.
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